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PREFACE 
Ho11o~eneous grouning means diffe•~ent t',ings to c1.if:'erent 1JeoCJle . To 
gu.nrd. against the possibility of the co11clusions being .Ji sconstrued by tr-..e 
reader, the vrri ter has felt impelled. to define in advance his use of this 
term 1 and to indicate some of the limitations, necessarily im•;>osed on such a 
study, which must be considered in any interpret ation of the results . 
The term 11 homogeneous ,o;rou·ning!' as generally used in the field of educa-
tion, refers to any atte,npt to reduce the hetero;eneity of a n;roun 'rith re-
spect to one or more traits, us-t..'l...?.lly for the nurT,Jose of innroving the l<>arn-
ing si tu.<1.tion . Since the basis of !'"rouuinr is freauently a trait, or coEJbina-
tion of tr.:'1.its , believed to e.ffec t the qbility of tbe members of the gro,~-p to 
attain the <l'0al Set 1 the 8::>--:JreSSiOll "ability ~r01111ip._c:lf MS been USed .?.lffiOSt 
interchan.r::e:::.,bly ·'ith the tvider ter n: by many of the' riters in the field . 
Throughout this study the more general vrord has been used to describe .c-roup-
ing for the puruose of facili tr->.ting learning. 
There are many bases on Hhich such grouCJing :nic-ht be m.,de . Reference has 
been ,J21.de in the second cha-pter to v.:1rious controlled eY.:Deriments in o-rou'Oing 
and ,·:henever the teru 11 homo-o;eneous ~rou·)ing11 is used in connection Fi th 2.n~r of 
these ex:::>eriments, it should be understood to mean prou'Jing on the b2.sis used 
in that study . The nresent l•'ri ter decided to ~rouu nu--:>ils in his exneriment 
into thi r ds on the basis of the higher of t1·•o intelligence auotients derived 
from scores made on two group tests of mental ability, end 'vherever be refers 
to his m·m grou )ing procedures as 11 11omogeneous grouning11 or dr::>YS f:.'.ny conclu-
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sions fran hi-s [-lta ->S to t e merits of 11 l:omo -.eneous he is 
referrin<'" only to reduced hetProgeneity o: tl e t:,me atten ted in ~is 
stud;)", under the coYJ.ditions of the study . Direct comn:::o.risons 1·ith other 
exnerimental results are m cle only 'ri tb st'.ldi e s 'lsinp in t e lli ,qoence auo-
tients as the .~rou·1ing basis . It is re~dil:T conceded th"'t some ot!>er 
bP.sis night h2ve brought rbout different res1~lts, anc1. that even on the 
bo.sis of intellie;ence auotients individual tests r8tber tban group tests 
mie;ht have yielded other dt:1ta . In f~ct, even the same grouoinP' basis, 
Yith a narrover ran e of intelligence ouotients, might rwve brou.<;bt dif-
ferent res·J.l ts. It seemed desir..-.ble to limit the sco-pe of the ex eriment 
to one basis \·.rhich is used as the sole, or chief, grou'Jing criterion \·'i th 
sui':icient freouency to 1·:arr::>nt P.n pttem-ryt to verify its efficPcy . ~be use 
of the term " reduced heterogenei ty11 as 8 definition of hoi'lo-~eneous {"rouning 
implies th::..t in any series of rrou:ps there 1-rill be overlanping of imnort;=mt 
tr::d ts, p fact \•'hich relegates to ..,ure conjecture the ouest ion of v'llat ,.rould 
hanDen 1·.'i th "'rou-ps t1:>t ,.,ere tr-,_ly homop;eneous . 
~he ,.-ri ter recoe;ni zes also the limi t:->tions of r• study 1·:h ich d.evotes its 
,.,hole attention to ro sinP·le school, a sinr"le .r:r:=l.de , and a sin-<?.;le subject 1•.ri thin 
th.n t "TPde . To gene ral concl,u:ions C"'n rouerly be dravn fro:!l such evidence . 
It -ri 11 be furt'ler a~reed that there re many other ' "lY~ in H11ich dif-
ferentiation bet1·1een tl1e vnrious grouns C01.1ld h['lve been nrovided. both in 
kind and extent. One may sneculate freely on \-rhat mie;ht h~ve ha·1 )ened had 
it been feasible to conduct an experirDent in 1·rhich the objecti -rres to be 
attained >·'ere different on <Efferent levels, or on ,. ffit ni.o-ht h.."l.ve ha.niJened 
a.d certain other '!_)roced·.rres been follo;·red . Even the content and conduct 
of the course, Fi th the seeming enrnh"l.sis on .:t:->.stery of f:\cts ::mo. concepts, 
as evidenced by many of the items in the tests used, mi~ht be questioned 
by those \Tho believe tl-u>t the emphasis in such courses is at present mis-
placed, and that other objectives, and other tests, "7light reveal cUfferent 
outcomes as the res·~l t s of homog-eneous grourying . There ,.le:'e, !lO\•'ever, 
cert~dn limitations of ex:Jeri 1ent:o>.l technique 1·rhich m.<>.de it seem advisable 
to restrict the differentiation, anc1 t 11e testing of res·~ts , to the tynes 
A.CtUE.lly used in the study, uith full realization of the limited conclusions 
v~ich nay be va.rranted in such a situation. 
It is recoo;nizecl furtrer th2t the use of only t'·o te~cl1ers in the ex-
"9eri:!lent, one for a single yea.r and the other for t'·ro years , and the dif-
fe"ent -oat terns E>"!)"Pe".ring in the results obtained by these te::>chers, le:we 
o,li te unsettled the 0 1lestions of "hether the first teacher v.rould h::>ve se-
cured the same , or different, results in a second ye<>r, or 1::hether other 
teachers 1-;ould h,.,ve secured results similar to those o±' either teecher, or 
different from both. 
The author does not feel that he has in :my sense settled the a_uestion 
of the effectiveness of homo~eneous ~rou1in~ in Feneral, or even of the 
effectiveness of the :particul?r type of ,r:roUl)ing used in the -o?rticular 
situation set UIJ in his exoeriment . These questions were by no nea..ns 
settled conclusively by }Jrevious exneri::1ent8. tion . This sh1.dy contributes 
only the evidence that under the conditions of the experiment uu'Jils ""rou-oed 
on the basis used did not make "'ains in the outcomes measured ,.r:1ich vrould 
1trarrant the assumotion t!h.qt this 'J2rticular ~rouning 1Jr~ctice is Fm effec-
tive one . 
CHAPTER I 
INTRODUCTION 
Purpose of the Study 
Homogeneous grouping a common practice of uncertain value.--
The grouping of pupils into classes on some basis intended to re-
duce the heterogeneity of the group is one of the most common prac-
tices of American education. The scientific evidence of the value 
of such grouping is meager. Billett!fstates that up to 1932 only 
eight studies had been reported in which anything resembling care-
\ fully and scientifically controlled experimentation had been carried 
on. These eight experiments were so different in their purposes and 
procedures that the findings are not even comparable, to say nothing 
of being in agreement. More recent surveys have extended the list 
but little. It is probably no exaggeration to say that a great many 
administrators who now practice some kind of selective grouping have 
never heard of any of these studies but take it for granted that homo-
geneous grouping of whatever sort they hapl en to be using is better 
than heterogeneous grouping for teaching or learning purposes. When 
pressed for the evidence on which their beliefs are founded, such ev-
idence is frequently lacking. The writer recently inquired of seven 
of his friends, high school principals from three states, all of whom 
1/ Roy 0. Billett, Provisions for Individual Differences, Marking, 
and Promotion. Bulletin 1932, No. 17, National Survey of Second-
ary Education , Monograph No. 13. Government Printing Office, Wash-
ington D. C., 1933 p. 27. 
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practice some form of homogeneous grouping in their schools, and only 
one of the seven had any acquaintance whatever witb the research in 
the field. The sample is small, but indica tive of what one might find 
in an extended inquiry. 
Billett's study.-- Billettlfreported in 1929 the results of his 
own study which consisted of a series of experiments, scientifically 
controlled, involving a sufficiently large number of cases (nearly one 
thousand) to warrant some degree of confidence in the conclusions 
reached. The study was conducted in the field of ninth grade English 
and the evidence secured pointed toward a generalization which the in-
vesti gator has stated as follows: "Under the conditions of the ex-
periment, the advantages of homogeneous grouping decrease as the pu-
pils' intelligence increases." One of the implications ascribed to 
this hypothesis by its author is that it would be sound educational 
procedure to segregate those pupils whose intelli gen e quotients are 
below 90 to 95, grouping heterogeneously pupils who are normal or 
above normal. 
A challenge to further investigation.-- The present writer was 
impressed with the thoroughness of this study, and the pains its 
author took to pave the way for further efforts to verify or refute 
the hypothesis by setting forth in detail every step in his pro-
cedures. He decided , in the fall of 1935, to accept the implied 
challenge to secure further evidence. The study mentioned is not 
1/ Roy 0. Billett, The Administration of Homogeneous Grouping. Un-
published Doctor's Dissertation. Ohio State University , Columbus, 
Ohio , 1929. 
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conclusive evidence of the truth of the hypothesis. It included only 
a limited part of one secondary school field, ninth grade English, 
leaving the possibility that in other years of the same field, or in 
the same or other years of other fields, the conclusions might be dif-
ferent. Furthermore, although the combined results of all the experi-
ments indicate a positive basis for generalization, the separate ex-
periments in some instances indicate somewhat different conclusions 
and, in one case at least, directly opposite conclusions. The present 
writer holds no brief for either side of the question but is interested 
solely in the gathering of evidence which will throw further light on 
the whole problem of homogeneous grouping, the practice of which rests 
on such unstable foundations. 
The purpose of this study.-- The writer has tried, therefore, to 
duplicate as closely as possible in tenth grade biology the methods 
and technioues used in the Billett study, thereby introducing another 
grade and another field of study in expectation of securing some ad-
ditional data which could be brought to bear on the problem of homo-
geneous grouping. The study attempts to answer the following question: 
Will tenth grade pupils achieve more, the same, or 
less, improvement in the measureable outcomes of a 
course in general biology as measured by 
standardized tests, when grouped, on the basis of 
the higher of two intelligence quotients derived 
from scores made on two forms of a group test of 
mental ability, into three ability groups , sta.-
tistically representative of the highest, middle, 
and lowest thirds respectively of the entire group 
studying the subject? 
Nature of .the Study 
4 
A controlled experiment in tenth grade biology.- The writer has 
attempted t o answer this question by means of a series of three con-
trolled experiments with tenth gra.de biology classes composed of sta-
tistically equated groups. Each experiment consisted of a full teach-
ing load for one teacher lasting through a school year. It was origi-
nally intended to have the same teacher carry the experiment through 
the entire three years. At the end of the first year this teacher re-
signed from tbe faculty to be married, and it was necessary to in-
troduce a new teacher into the study. The second teacher continued 
through the second and third years of the experimental work. 
Technique used in equation of groups.-- The following paragraphs 
indicate briefly the procedures used in each experiment. 
One hundred and seventy-five pup1 1 s were chosen in each year 
from all tenth grade pupils who elected biology in Westfield High 
School in the years 1936-37, 1937-38, and 1938-39. so selected on the 
basis of intelligence quotients that the range, mean, and standard 
deviation were those of the entire group. The intelligence quotients 
used for the first year were derived fr om the use of two forms of the 
Otis Self-Administering Test of Mental Ability. In succeeding years 
the Terman Group Test of Mental Ability was used. 
The 175 pupils were then arranged in order of these intelligence 
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quotients starting with the highest and were divided into thirds of 59, 
58, and 58 pupils respectively. The 59 pupils in the highest third 
were then divided into two groups of 35 and 24 respectively, equiva-
lent to each other in range, mean, and standard deviation. The same 
procedure was follo red for the middle third and for the lowest third, 
making in each third two equated groups of 35 and 23 pupils respectively. 
The t~~ee groups of 35 pupils ea ch served as experimental sections, each 
being homogeneous to the extent that it was drawn from the highest, the 
middle, or the lowest third of the entire group. 
Each of the tt.ree groups of 24, 23, and 23 was again divided as 
evenly as possible with respect to range, mean, and standard deviation 
into two halves. Two class sections were then organized each contain-
ing 35 pupils and each dra..,ring approximately one third of its member-
ship from the highest, one third from the midd.le, and one third from 
the lowest third of the class when arranged in order of intelligence 
quotients, and so se~ected that ea.ch whole section of 35 pupils con-
formed closely in range, mean, and standard deviation to the entire 
group taking part in the experiment. These t'\lro sections were known 
as the heterogeneous or control sections. The exact data on these 
equating procedures will be presented at appropriate places in tt-is 
report. 
The testing program.-- At the beginning of the school year each 
pupil in the experiment wa s given one form of the Presson Biology 
TestY. which is really two distinct tests, one dealing ,dth plant 
1/ John M. Presson, Presson Biology Test. World Book Company, 
Yonkers-on-Hudson, New York, 1930. 
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biology and the other with animal biology. In the second and third 
years of the study the Ruch-Cossmann Biology Test!! and Form N of the 
Cooperative Biology Test~fwere used in addition to the Presson test. 
The textbook used in the course was "Everyday Problems in Bi-
ology" by Pieper, Beauchamp, and Frank.l/ This text is divided into 
hrelve clearly defined units, and the authors have prepared a series 
of h•el ve objective testslj} to accompany the text. At the beginning 
of the time devoted to each of t be twelve units each pupil was given 
one form of the appropria.te test. At the close of each unit, the 
same unit test was repeated. At the close of the school year the two 
Presson tests (and in the second and third year the Ruch-Cossmann and 
Cooperative tests) were repeated. Reference to the reliability and 
the validity of the various tests will be made at appropriate places. 
Treatment of data.-- The gain per pupil on each test was found 
and the mean gain made by each group on each test 1.,ras computed. The 
mean gain made by the homogeneous gr oup on each ability level was 
compared with the mean gain made by the pupils on the same ability 
level who were distributed through the two heterogeneous sections and 
the difference between them noted. In order to secure a mea.sure of 
1/ Giles M. Ruch and Leo H. Cossmann, Ruch-Cossmann Biology Test. 
World Book Company, Yonkers-on-Hudson, New York, 1924. 
£/ F. L. Fitzpatrick and S. R. Powers, Cooperative Biology Test, 
Revised Series Form N. Cooperative Test Service, New Yor~. New 
York , 1937. 
2../ C. J. Pieper 
lems in Biology. 
1932. 
W. L. Beauchamp, and 0. D. Frank, Everyday Frob-
Scott, Foresman and Company, Chicago. Illinois, 
4/ c. J. 
Tests on 
Chicago, 
Pieper, W. L. Beauchamp, and 0. D. Frank , Objective Unit 
Everyday Problems in Biology. Scott, Foresman and Company, 
Illinois, 1934. 
difference that might be comparable for all tests used, regardless of 
the number of items involved, this difference on any particrular test 
was divided by the standard deviation of the scores made by all pu-
pils in the experiment on the initial administration of that test so 
that all final data are in terms of decimal ~arts of the standard de-
viations of the entire group on the respective initial tests. Con-
clusions are based on these differences. For convenience, differ-
ences in gains that favor homogeneous grouning are called "positive" 
throughout the study, and those favoring heterogeneous grouping are 
called 11 negative. 11 
Summary 
~ose of the study.-- The lack of evidence to substantiate the 
claims of advocates of homogeneous grou~ing led the writer to under-
take to duplicate as closely as possible in the field of tenth grade 
biology the technique used by Billett in the field of ninth grade Eng-
lish. 
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Nature of the study.-- A series of controlled experiments was 
carried on over a three year period with statistically equated groups 
from the highest, middle, and lowest thirds of the whole group ar-
ranged in order of the higher of two intelligence quotients derived 
from two forms of a group test of mental ability. The mean gains made 
on standardized tests by the three homogeneous sections were compared 
with the mean gains of equated pupils taught in heterogeneous sections. 
CHAPTER II 
PREVIOUS EXPERIMENTATION AND ITS I NFLUENCE ON THIS STUDY 
A Survey of the Literature 
Reasons for duplicating Billett's study.-- The decision so bald-
ly stated in the preceding chapter was not made, of course, without 
much more careful consideration of the issues involved than is indi-
cated in the mere statement of the task undertaken. One might assume 
that the present writer had read only the one study mentioned, and bad 
forthwith decided to attempt to duplicate it. The fact of the matter 
is that a study of the literature on the subject led to the conclusion 
that of all the experiments that had been carried on up to that time, 
comparatively few in number, Billett's study stood out as one of the 
most thorough both in its conception and its execution, and that be-
cause of its precisely stated objectives, its careful controls, and 
its other scientifically correct techniques, it offered the greatest 
likelihood for succe s sful duplication of all the controlled experi-
ments that had been reported. It was assumed at the outset that any-
thing other than a controlled experiment could not be considered as 
adequate evidence on any disputed point. 
Decisions to be made .-- Chief among the questions to be answered 
were those of the school subject and grade to be used, the basis of 
grouping to be adopted, the method of control to be followed, the 
- 8 -
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amount and kind of differentiation to be provided after grouping, the 
testing to be done, and the treatment to be given the test results in 
reaching a conclusion. Before deciding definitely to adopt Billett's 
procedures or to make some modification in them, it was necessary to 
seek the experience and opinions of others, such as might be found in 
the literature on the subject. 
Four types of '~itten material.-- There has been a vast amount of 
writing done on the subject of homogeneous grouping, and most of it may 
be classified under four heads. There are first of all the "theoret-
ical" discussions, sometimes, and sometimes not, based on experience, 
in which the writer has stated his beliefs and supported them with what-
ever arguments he may have had at hand. The second class might be 
called the "empirical" or practical studies. Here the experimenter has 
set up his situation, observed more or less subjectively what happened, 
decided that grouping such as practiced is good or bad, and reported 
his findings. These studies are at best circumstantial evidence. Some 
of the writings in this group report studies in which the student has 
taken some of the data secured by these or other methods, and by sta-
tistical manipulation, such as the computation of coefficients of corre-
lation. , has drawn some conclusions supported by the data as treated. 
A third group, very limited in number but most satisfactory from the 
viewpoint of dependability a.s evidence, includes reports of really sci-
entifically controlled studies, where the only acceptable measure of 
the effectiveness of grouping is held to be the achievement of com-
parable groups. Even among these are found many which have left un-
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checked some factors which may have had profound influence on the re-
sults. The fourth and last classification includes the writings of 
those who profess to survey the literature and present more or less 
critical summaries of the studies that have appeared, frequently 
drawing conclusions from their observations. This last gr oup has 
proved helpful in identifying the apparently significant studies 
among those listed in the third classification, and these two to-
gether have been the bases for most of the decisions made. 
The bibliography.-- The writer has found a total of 527 books, 
theses, and magazine articles dealing with the subject of homogene-
ous grouping. Most of this literature falls into the first two 
classes mentioned. A selected and annotated bibliography of about 
80 of these titles will be found at the end of this report. A few 
theoretical and historical treatments have been included for ori-
entation purposes. A very few empirical studies have been listed, 
including several which try to determine the extent to which homo-
geneity is actually attained under various grouping procedures. All 
of the controlled studies which the present writer wa s able to find 
have been included, as have the most comprehensive and analytical of 
the surveys. 
Two periods in the literature.-- The literature also divides 
itself quite naturally for present purposes into two periods. As 
previously stated, the decision to carry on a controlled experiment 
in homogeneous grouping was made in 1935. Only reports that had 
appeared prior to that time could have any influence on the planning 
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of this study. Experiments that have been reported since that time 
can assume i!ltportance only as their results may be compared ,.,ith 
those of this study or of the studies already noted. 
Surveys of the literature.-- No adequate surveys of the field 
appear previous to 1929. About that time, or soon after, there were 
several good surveys, notably those of Billett,l/Miller and Otto,gj 
Rankin,2/and Turney,~/all covering the subject from the beginning of 
the grouping illovement to the time of writing. In 1934 Pierce2/sur-
veyed the studies reported between 1931 and the later date. 6/ Douglas-;-
in 1933, has also surveyed the literature although his omission of at 
least one of the best known studies leads one to doubt the thoroughness 
of his analysis. It is safe to say that any study worth consideration 
as a controlled experiment that had appeared up to 1934 is included in 
ll Roy 0. Billett, Provisions for Individual Differences, Marking, and 
Promotion. Bulletin, 1932, No. 17, National Survey of Secondary Edu-
cation, Monograph No. 13, Government Printing Office, Washington, D.C., 
1933. p. 16-39. 
2/ W. S. Miller and Henry J . Otto, "Analysis of Ex-perimental Studies in 
Homogeneous Grouping," Journal of Educational Research (February, 1930) 
21: 95-102. 
lf Paul T. Rankin, 11 Pupil Classification and Grouping," Review of Edu-
cational Research (June, 1931) 1: 200-230. 
4/ Austin H. Turney, 11 The Status of Ability Grouping, 11 Educational 
Administration and Supervision (January - February, 1931) 17: 21-42, 
110-127. 
2./ Paul R. Pierce, "Homogeneous Grouping, 11 Review of Educational Re-
search (October, 1934) 4: 382-389. 
6/ Harl R. Douglas, 11 Certain Aspects of the Problem of Where We Stand 
with Reference to the Practicability of Grouping, 11 Journal of Educa-
tional Research (January, 1933) 26: 344-353. 
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one or more of these surveys. It is also reasonably safe to say that 
conclusions drawn by any of these men as a result of these analyses 
are likely to reflect the findings of these outstanding studies. 
The need for continued experimentation.-- The first impression 
one gains from all this literature is that there is definite need for 
continued experimentation. Miller and Otto1fafter analyzing twenty 
of the outstanding studies state: "There is no clear cut evidence 
that homogeneous grouping is either advantageous or disadvantageous." 
Ranki~/in his very thorough survey, describes the evidence on various 
phases as "conflicting, inadequate, and inconclusive." As recently as 
1937 Englehardt and Champlin2/ remarked that "Conclusive evidence re-
garding the desirability of ability grouping has yet to be discovered." 
Obviously an investiga.tor who attempts to secure further evidence on 
the subject is not trying to solve a problem that has already been 
solved. 
A few controlled experiments the only sources of adequate evi-
dance.-- The authors surveying the field have been in quite complete 
agreement that adequate and conclusive evidence as to the merits of 
homogeneous grouping could come only from controlled experiments in 
lf Op. cit. p. 101 
gj Op. cit. p. 229 
3../ Nicholaus L. Englehardt and George R. Champlin, "Functional Or-
ganization: The Elementary School," Review of Educational Admin-
istration (October, 1937) 7: 372-376. 
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which one of the first criteria must be, as stated by Turney,!/ 11 the 
comparative achievement of pupils of equal ability in homogeneous and 
heterogeneous sections." Billett,g/reporting hie own study in 1929, 
found only six such experiments previous to his own. In his work on 
the National Survey of Secondary Education,2/ reported in 1932, he 
mentioned two more. Miller and Ott~/reporting in 1930, found seven. 
Turney,2/in 1931, listed twelve. Rankin,£/in 1931, stated that there 
had been fifteen to twenty such controlled experiments but proceeded 
to mention by name only thirteen of them. Douglas,I/in 1933, men-
tioned only seven studies, while Pierce,~in 1934, limiting his list 
to the four preceeding years, named onl five. These six re-
viewers mentioned a total of twenty-four studies, to which the present 
writer would add four more as possibly worthy of inclusion in such a 
list, up to 1934. 
Not all of these studies are of equal i~portance. In fact, some 
of them have such defects in their controls, or other features, that 
1/ Op. cit. p. 26. 
2/ Roy 0. Billett, The Administration of Homogeneous Grouping. Un-
published Doctor's Dissertation. The Ohio State University, 1929. 
2J Op. cit. 
~ Op. cit. 
~ Op. cit. 
y Op. cit. 
II Op. cit. 
8/ Op. cit. 
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one can scarcely consider them as controlled experiments at all. 
Burtt, Chassel, and Hatch.-- One of the very earliest studies is 
that by Burtt, Ohassel, and Hatchl/in 1923. These three college 
teachers of freshman psychology found themselves tea,ching three sec-
tions of the subject at the same hour. The three sections were re-
grouped on the basis of the Army Alpha Intelligence Tests, and at the 
close of the semester the correlation of final marks and intelligence 
for each group was compared with a similar correlation for other un-
segregated pupils. High and medium groups did better 11 when pushed11 
than did those in the control groups, but otherwise there was no no-
ticeable difference. The fact that three different teachers handled 
the three levels of ability is in itself an evidence of the looseness 
of the control of the experiment. 
Cook's study an early controlled experiment.-- Cook 1 sEfstudy in 
Topeka, Kansas, appeaxed in 1924, and is generally considered to be 
of importance, not because of its conclusions but because it was an 
early attempt to use careful control. He made only two ability groups, 
which resulted in pupils near the middle of the ability distribution 
being split between the two levels. His report gives no indication 
of the degree to which the experimental and control groups were really 
jJ H. E. Burtt, 1. M. Ohassel, and E. M. Hatch, "Efficiency of In-
struction in Unselected and Selected Sections in Elementary Psychology, 11 
Journal of Educational Psychology (March, 1923) 14: 154 - 161. 
2/ R. R. Cook, Results of Homogeneous Grouping in High School Classes. 
Twenty third Yearbook, National Society for the Study of Education 
(Part I). Public School Publishing Company, Bloomington, Illinois, 
1924, p. 302 - 312. 
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equated, or of the objectivity of the tests used, nor does it report 
quantitative data. The study lasted for a semester. No pr etests were 
given. Cook found that inmnth grade history the superior pupils prof-
ited much by homogeneous grouping while the inferior ones were handi-
capped. In tenth grade geometry the inferior gr oup benefited while no 
benefit occurred to the superior group. In both ninth and tenth grade 
English the results were the same as in geometry except that the bene-
fit to t he inferior group was le ss pronounced than in the geometry. 
Engel, Moyer, Woody.-- In the same year Engel!fcompared the high 
school records of gradua.tes of special advanced classes in the Detroit 
public schools with those of pupils who had not been in such special 
classes, with results favorable to homogeneous grouping. This can 
scarcely be called a controlled experiment, since neither set of pu-
pil s had actually been 11 grouped 11 at all. Moyer~/ also reporting in 
1924, conducted a controlled experiment in freshman algebra and Latin. 
Since he dealt with such a small number of cases that he was un-
able to segregate is groups properly , it is not remarkable that the 
differences he found were not significant. Woody,2/in the same year, 
!/ Anna M. Engel, Comparisons of Class Ratings of Pupils in Special 
Advanced Classes with Accelerated Pupils ic Regular Classes in 
Detroit Public Schools. Twenty Third Yearbook of the National 
Society for the Study of Education, Part I, Public School Pub-
lishing Company, Bloomington, Illinois. 1924, p. 297 - 301. 
gj E. 1. Moyer, Study of Effects of Classification by Intelligence 
Tests. Twenty Third Yearbook of the National Society for the Study 
of Education, Part I, Public School Publishing Company, Bloomington, 
Illinois, 1924. 
l,/ Clifford Wood.y, Results Obtained from Ability Grouping, Univer-
sity of Michigan Bureau of Educational Reference and Research, 
Bulletin No. 12. Ann Arbor, Michigan, 1924. 
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also found no outstanding advantage for either tr..e experimental or the 
control group when comparing 102 pupils paired for chronological age 
and mental age. 
Purdom's study.-- Purdom• all study of three Michigan high schools 
in 1925 is a significant one. TuxneyY describes it as "notable in 
that careful attention was given to pairing and also because end tests 
were used at the beginning of the experiment in English." Purdom's 
precise statement2/of his problem gives an indication of the care with 
which the study was carried on: "Under normal prevailing conditions 
do first year high school pupils of the same age, sex, and intelligence 
score, and taught by the same teacher, in English and algebra, gain 
more as measured by standardized achievement tests and semester marks, 
in homogeneous groups than they do in heterogeneous groups?" Pupils 
were grouped, on the basis of intelligence test scores, but date. were 
used only for pupils paired on the four points of age, sex, score, 
and teacher, thereby eliminating the data on many others who took part 
in the experiment. Purdom concluded that no advantage for homogeneous 
grouping was evidenced. 
Walter.-- Walter' a~ study in 1926 was not really a controlled 
!} T. Luther Purdom, A Scientific Study to Determine the Value of 
Homogeneous Grouping Made on the Basis of Intelligence Tests. Doc-
tor's Dissertation, University of Michigan, 1925. 
g/ Op. cit. p. 37 
l/ Op. cit. 
lj_/ Ralph W. Walter, The Basis of Classification into Abilit 
Unpublished Doctor's Dissertation, Harvard University, 192 • 
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study, although he presented some data from a controlled experiment. 
He was concerned primarily with the bases of grouping, and concluded 
that the best basis for grouping was either the intelligence quotient 
or teachers' marks, preferably the latter. 
Worlton's extensive study.-- In the same year Worlton!lmade his 
first report on an extensive study involving more than 3700 pupils in 
grades 4 to 7 in 24 schools in Salt Lake City, Utah. Two years laterg/ 
he reported additional data on several thousand more pupils and com-
pared results with those of his 1926 study. Using McCall 1 s2/ 11 accom-
plishment quotient" technique he decided that the results were slightly 
in favor of homogeneous grouping for normal and above normal children. 
The study did not deal with pupils below normal. Although control 
sections of unsegregated pupils were used, the magnitude of the study 
made close control impossible, and Worlton himself ma.de no claims as 
to the scientific exactness of his procedures. The very magnitude 
which made this exactness impossible gives the findings their im-
portent place in the literature of homogeneous grouping. 
Ullrich.-- Also in 1926 was reported Ullrich's~/study which 
if J. T. Worl ton, ''The Why of Homogeneous Classification, 11 Ele-
mentary School Journal (December, 1926) 27: 265-274. 
2/ J. T. Worlton, "Effects of Homogeneous Classification on the 
Scholastic Achievement of Bright Pupils, 11 Elementary School Journal 
(January, 1928) 28: 336-345. 
l/ William A. McCall, How to Experiment in Education. MacMillan 
and Company, New York, New York. 1923. p. 58-61. 
~ Oscar Alvin Ullrich, An EXperimental Study of the Effect on 
Learning of Sectioning College Classes on the Basis of Ability. 
Doctor's Dissertation, University of Texas, Austin, Texas. 1926. 
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compared three homogeneous college psychology sections with three het-
erogeneous sections. When t~e method used was the same, no differences 
in achievement ensued. When content was enriched, or speed increased, 
the homogeneous high section exceeded the corresponding control group. 
Martin, Baird, Van Wagenen, Shields.-- The year 1927 saw the re-
ports of several controlled experiments. Martin,!/ using equivalent 
groups, reached the conclusion that homogeneous grouping benefited the 
slow and the bright, but not the average. One notable limitation on 
his study is the omission of parts of the intelligence range. He used 
intelligence quotients of 126 and up for his bright group, 106 to 113 
for his average group, and 93 and below for his slow group. The omission 
of pupils from 94 to 105 and 114 to 125 created an artificial situa-
tion and limited the number of pupils for which data were available. 
Bairdg/concluded that educational age was an undesirable basis for 
grouping. In four out of five instances the control groups surpassed 
the experimental groups in achievement. Van Wagenen,2fdealing only 
with superior pupils, compared the achievement quotients of 188 pu-
pile in grades 7 and 8, grouped on the basis of mental age, and found 
no superiority for segregation over heterogeneous grouping. Shieldi!/ 
1J William Harris Martin, The Results of Homogeneous Grouping in the 
Junior High School. Doctor's Dissertation, Yale University, 1927. 
g/ James Baird, "Parallel Programs in Reading and Arithmetic," 
Detroit Educational Bulletin (June, 1927) 12: 8-11. 
2J M. J. Van Wagenen, "Effect of Homogeneous Grouping upon Quality 
of Work of Superior Children," Journal of Educational Method (Feb-
ruary, 1927) 6: 240-247. 
4/ J. M. Shields, "Teaching Reading through Ability Grouping, 11 
Journal of Educational Method (September, 1927) 7: 7-10. 
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conducted a six weeks' experiment in reading with 4o pairs of pupils 
taught by different teachers. Twenty-nine pairs remained at the end 
of the experiment. This writer, describing his work as a 1'carefully 
controlled experiment" claimed to have shown "conclusively" that 
grouping was of advantage to pupils above and below the grade norms, 
whereas no differences were in evidence for pupils normal for grade. 
McCall.-- The next year, 1928, yielded a report by McCall!}of 
a study in which the achievement of 67 bright pupilS in grades 3 to 
7, grouped in segregated classes,we s compared with that~ 67 un-
segregated children scattered through other classes. Using only 
end tests, he found considerable advantage in homogeneous grouping. 
Tharp, Cutkosky, Dvorak and Rae.-- Several reports appeared in 
1929. Tharpgfstudied the correlation between intelligence and first 
semester grades in college French classes grouped on the basis of 
intelligence quotients and those in classes not so grouped. He 
found a fairly considerable advantage for bright pupils, and, to a 
much less degree, for average and slow pupils. Cutkosky~ working 
with 380 seventh grade pupils in arithmetic, geography, and history, 
1/ William A. McCall, A Comparison of the Educational Progress of 
Bright Pupils in Accelerated and in Regular Classes. Twenty-Seventh 
Yearbook of tbe National Society for the Study of Education. Part II, 
Public School Publishing Company, Bloomington , Illinois, 1928, 
p. 121-122. 
gj James Burton Tharp, "How Shall We Section Beginning Foreign 
Language Cl asses?" Modern Language Journal (March, 1929) 13: 433-449. 
lJ Oscar F. Cutkosky, The Growth of Seventh Grade Pupils in Homo-
geneous Classes as ComEared with the Growth of Seventh Grade Pupils 
in Heterogeneous Classes. Unpublished Master's Thesis, University 
of Minnesota, 1929. 
reported that 18 out of 32 units of comparison favored homogeneous 
grouping, while in the other 14 units there were no differences cr 
differences in favor of heterogeneous grouping. Dvora.k and Rae!/ 
reported a study of first grade children from the upper two thirds 
of the class only, using controls scattered through other classes. 
They concl uded that where methods and materials of instruction are 
adapted to the ability of the pupils, greater achievement is the 
result of the segregation of superior pupils. 
Billett's careful study.-- Billett•~/study also appeared in 
1929 and deserves ex~ended comment at this point since it served in 
many respects as a model for the present study. Turneylfcharac-
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terizes it as 11 one of the most careful of which we have knowledge." 
For three successive years a controlled experiment was carried on 
in ninth grade English in Painesville, Ohio, and later in four dif-
ferent schools at the same time for a semester each, in an attempt 
to answer the following question::V "As measured by standardized 
and objective tests will students do better work in ninth grade 
English when grouped on the basis of the higher of two intelligence 
1/ A. Dvorak and J. J. Rae, 11A Comparison of the Achievement of 
Superior Children in Segregated and Unsegregated First Grade 
Classes," Elementary School Journal (January, 1929) 29: 380-386. 
gJ Roy 0. Billett, The Administration of Homogeneous Grouping. 
Unpublished Doctor's Dissertation, Ohio State University, 
Columbus, Ohio, 1929. 
l/ Op. cit. p. 28. 
4/ Op. cit. p. 152. 
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quotients derived from t~e scores made on two forms of the Terman Group 
Test of Mental Ability, into three ability groups, truly representative 
respectively of the lowest, middle, and highest thirds of the entire 
grade, in average and range of intelligence quotient?" By thus care-
fully limiting the scope of the study to one subject, one grade, one 
basis of grouping and one method of sectioning, it was possible to 
draw some definite conclusions on this specific question. About 1000 
pupils were involved in the experiment. Billett kept the course of 
study constant for all three levels, and varied only the teaching pro-
cedure, contending, (soundly, in the belief of the present writer) 
that differentiated courses of study would m~~e impossible any fair 
comparison between homogeneously~rouped pupils and those who were 
in heterogeneous groups. He employed a careful statistical technique 
which made use of t he differences in mean gains, translated into a 
common measure which made possible the combination of all differences 
found in the experi~ent. Billett found evidence which indicated that 
for pupils below averag~ there is considerable advantage in homo-
geneous grouping of the type used, but that no such advantage accrued 
to average pupils or those above average. 
Holy and Sutton.-- Holy and . Sutton 1 ~/experiment in 1930 with 
48 pairs of ninth grade algebra pupils selected from all ability 
levels and paired on the basis of intelligence quotients, found 
all gains in favor of the homogeneous group, but only one of them 
!J T. C. Holy and D. H. Sutton , 11 Ability Grouping in the Ninth 
Grade," Educational Research Bulletin, Ohio State University, 
(October 22, 1930) 9 : 419-422. 
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highly significant. Even this might be doubted with so few cases in-
volved. 
Fo1·rlkes, Gray and Hollingsworth.-- Several studies appeared in 
1931. Fowlkeslffound that the weight of evidence was against group-
ing on the basis of intelligence tests. One weakness in his study 
is the fact that his homogeneous groups were in one school and his 
heterogeneous groups in another. Gray and Hollingsworthg/also had 
their control groups scattered through other schools. Studying 92 
bright pupils, they found no significant differences in achievement 
as the result of homogeneous grouping. 
Rankin's significant study.-- Rankin's2fstudy in that year is 
another of the few outstanding pieces of experimentation in group-
ing. Eleven hundred seventh grade pupils in 36 classes in six 
Detroit schools were studied. Nine units of approximately 140 pu-
pils each took part, each organized into one high, one average, 
one low, and one mixed section. Each unit was taught arithmetic 
by one teacher, English by another, general science by a third, 
and social science by a fourth. Seven tests were given at the be-
ginning and at the end of the experiment. The mean gains were com-
if John Guy Fowlkes, "Homogeneous or Heterogeneous Grouping - Which?" 
Na tion's Schools (October, 1931) 8: 74, 76, 78. 
y H. A. Gray and L. S. Hollingsworth, "The Achievement of Gifted 
Children Enrolled and Not Enrolled in Special Opportunity Classes," 
Journal of Educational Research (November, 1931) 24: 255-261. 
2} Paul T. Rankin, Evaluation of Ability Grouping in the Seventh 
Grade. Unpublished study in files of Department of Research, 
Detroit Public Schools, Detroit, Michigan. 
also 
Paul T. Rankin, "Pupil Classification and Grouping, 11 Review of 
Educational Research (June, 1931) 1: 200-230. 
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puted, then the differences in mean gains, and finally the ratios 
of these differences to the standard deviations of the differences. 
The experiment showed a slight net advantage in favor of homogene-
ous groups. There is a marked similarity between the results of 
this experiment and those of Billett's study, and the two studies 
although quite different are closer in techniques than are most of 
the others. 
Bonar, Goodwin, Storm.-- Several more studies appeared in 
1932. Bonar reported first in 1929,l/and in 1932g/confirmed his 
previous findings, that the advantage lay with the heterogeneous 
groups, and stated that as a result of the later study primary 
children in Manitowoc, Wisconsin, were to be grouped heterogene-
ously. This study seems to have been one of the more loosely con-
trolled experiments, with a minimum of statistical data presented. 
Goodwin,~working with 6A pupils in La Porte, Indiana , concluded 
that there was no clear cut evidence that the homogeneous group-
ing plan used in the school should be either continued or modified. 
Storrn,~fattempting the difficult task of comparing results with 
if Hugh S. Bonar, 11Abili ty Grouping in the First Grade." Elemen-
tary School Journal, (May, 1929) 29: 703-706. 
?} Hugh S. Boner, "Segregation of Ability Groups and Achieve-
ment on the First Grade Level, 11 Educational Methods (June, 1932) 
11: 531-536. 
3/ Wendell R. Goodwin, 7E7f~fi~c~a~c~~~~~Tr~~~~~~~ ~antral Junior High Schoo , a 
University of Chicago. 1932. 
~ Howard C. Storm, Ability Grouping with Differentiated Courses 
of Studl· Doctor's Dissertation. University of California, 1932. 
differentiated courses of study, found that homogeneous groups, when 
given differentiated courses of study, accomplished more than did 
traditionally classified groups with a single course of study. The 
fact that the investigator was comparing achievement in different 
things makes such conclusions of doubtful value. 
Barthelmess and Boyer's extensive study.-- Barthelmess and 
Boyerl/also reported in 1932 the results of a carefully controlled 
experiment that culminated several years of informal experimentation 
in the elementary schools of Philadelphia. After a preliminary 
study in five schools, starting in 1926, 1130 pupils were paired in 
arithmetic, English, geography, and reading. The evidence was clear-
ly in favor of homogeneous grouping, to such an extent that in 1936 
Boyergj reported a continuation of the practice of grouping pri-
marily on the basis of intelligence quotients and chronological 
age, and stated:l/ "Ability grouping reduces the range of cer-
tain basic individual differences usually found in grade groups, 
and thus aids in the effective adjustment of learning activity." 
This, in the present writer's opinion, is one of the best state-
ments of the advantages and li~itations of homogeneous grouping. 
1/ H. M. Barthelmess and P. A. Boyer, "Evaluation of Ability 
Grouping," Journal of Educational Research (December, 1932) 
26: 284-29 . 
~ Phillip A. Boyer, The Administration of Learning Groups in 
Elementary Schools. Thirty-fifth Yearbook of the National So-
ciety for the Study of Education, Part I. Public School Pub-
lishing Company, Bl oomington, Il~inois. 1936. pp. 196-203. 
2/ Op. cit. p. 214. 
Scaggs.-- The study by Scagg~/in 1933, is another attempt to 
differentiate subject matter in a controlled experiment. Using 14o 
pupils in genere.l science, she found the advantege lying with homo-
geneous groupi ng. 
Taylor.-- Teylorflreported in 1934 the result of a four year 
experiment in sectioning college students at the University of 
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Illinois in analytic geometry on the basis of grades made in college 
algebra and trigonometry. The evidence indicated that students, when 
sectioned into three levels, made significantly greater progress 
than did those in the control groups, the gain being fairly uniform 
on all levels and under different teachere. When the classes were 
divided into only two levels instead of three, the gain was neither 
large nor uniform. 
Slight advantage for homogeneous grouping.-- Although there 
is no uniformity whatever in the conclusions reached in these 
studies, there seems to be a slight preponderance of evidence in 
favor of homogeneous grouping. Several of the more outstanding 
studies are definitely in favor of such procedures, although at 
least two important ones limit such advantage to the low or av-
erage groups, and another is distinctly neutral in its findings. 
Studies of overlapping of homogeneous groups.-- Three studies 
1/ Pearl R. Sceggs, The Effectiveness of Homogeneous Grouping 
Combined. with Differentiated Courses of Study in General Science. 
Master's Thesis, University of Chicago. 1933. 
2/ S. Helen Taylor "Classifying College Students on the Basis of 
their Grades in Mathematics," The Mathematics Teacher (February, 
1934) 27: 76-78. 
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during the period previous to 1935, namely those of Burr,!fconnett,g/ 
and 1'/est ,3./ while not controlled experiments, are perhaps worthy of 
mention here. All three were extensive studies of the degree of 
homogeneity attained by so-called 11 homogeneous 11 groups. Burr and 
West studied the overlapping of homogeneous groups in scores made 
on standardized achievement tests, the latter including nearly 
5000 children in his calculations. Connett arranged 2820 pupils in 
three nan-overlapping groups on the basis of intelligence quotients, 
and on seven other bases, in turn, and studied the overlapping of 
these groups with respect to five English traits. All three studies 
showed that a considerable degree of veriability existed, even after 
grouping, and Connett stated that "The findings justify one in con-
eluding that so-called homogeneous grouping in junior high school 
English is after all merely heterogeneous grouping." 
Few experimental studies since 1934.-- Since 1934 controlled 
experimentation in homogeneous grouping seems to have been very 
limited. Research workers with few exceptions have apparently been 
content with the status quo of the grouping problem. Although no 
1/ Marvin Y. Burr, 11 A Study of Homogeneous Grouping in Terms of 
Individual Variations and the Teaching Problem, 11 Teacher~ College 
Record (October, 1931) 33: 63-64. 
£/ Marguerite Connett, Ability Grouping in English in Junior High 
School, Master's Thesis, University of Oklahoma, 1931. 
!/ Parl West, A Study of Ability Grouping in the Elementary School, 
Teachers' College, Columbia. University, Contributions to Education, 
Ro.588. 1933. 
also 
Abstract in Teachers' College Record (February, 1934) 35: 417-418. 
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nation-wide survey has been ma.de recently tha.t coul d be compared with 
the work done in the Na tional Survey of Secondary Education, completed 
in 1932, there are i ndications that the practice of homogeneous group-
ing may have diminished in recent years. Wyndham)/viewing the situ-
ation as an interested student of education from another country, re-
ported in 1934 that grouping was by no means the rule of practice in 
the American elementary school, and that a reaction against it wa.s 
already setting in. If this is true, it is possible t hat administra-
tor s were being influenced by the lack of conclusive evidence as to 
the effica cy of ability grouping. Possibly they were being swayed 
by the attacks on homogeneous grouping then being made by McGaugh~ 
and others. Regardless of whether the practice is increasing, de-
creasing, or remaining constant, the fact remains that the writer has 
been able to locate only five studies during the years which have 
elapsed since the present study wa s started which have attempted to 
throw light on the grouping problem by means of controlled experi-
menta ti on. 
!J Harold Stanley Wyndham, Recent Developments in Methods of Class 
Grouping in t he Elementar Schools of t he United States. Doctor's 
Disserte.tion, Stanford University, 193 Abstract in Stanford 
University, Abstracts of Disserta tions for the De ees of Doctor 
of Philosophy and Doctor of Education (1933-3 Fifth series, 
no. 178, p . 165-169.) 
2/ J. R. 1.ftcGaughy , "Homogeneous Grouping of Pupi 1 s. 11 Childhood 
Education (March, 1930) 6: 291-296. 
also 
J. R. McGaughy, "Some Vital Considera tions in Homogeneous Group ing." 
National Educati on Association Proceedings, 1932: 139-141. 
28 
Mitchell, Richards.-- Four of the studies during the period 
appeared in 1936. Mitchell!/experimented in Washington, District of 
Columbia, with 100 tenth grade plane geometry pupils homogeneously 
grouped and another 100 in ungrouped classes. He found that the 
grouped classes made significantly greater progress. Richards~after 
grouping elementary school children on the basis of spelling ability, 
an& comparing them in spelling achievement with similar groups classi-
fied only by grades, suggests the superiority of homogeneous grouping 
under such circumstances. 
Breidenstine 1 s extensive study.-- On the other hand, the other 
two studies appearing in 1936 are distinctly neutral in their findings. 
Breidenstinelfcompared 1163 pupils in grades 2 to 9, inclusive, in four 
Pennsylvania schools which had for some time been making apparently sue-
cessful use of homogeneous grouping, with 1162 pupils from seven schools 
where no such grouping or differentiation was practiced. Using the Otis 
Group Tests to secure intelligence quotients, and the new Stanford a-
chievement Test to secure accomplishment quotients, he then computed an 
accomplishment ratio between the two measures by means of a correlation 
technique. He found that the educational accomplishment of the t ro 
lf H. F. Mitchell, The Effect of Homogeneous Grouping on Achievement 
in Tenth Grade Plane Geometry. Master's Thesis, University of Mary-
land, 1936. 
2/ Ralph Heber Richards, An Experiment in Homogeneous Groupin&· Master's 
Thesis, University of Kentucky, 1936. 
2} A. G. Breidenstine, "Educational Achievement of Pupils in Differ-
entiated and Undifferentiated Groups," Journal of Experimental Edu-
cation (September, 1936) 5: 91-135. 
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groups as a whole was almost identical, the advantage lying with homo-
geneous grouping in grades 4, 5, 6, and 9, and with heterogeneous 
grouping in grades 2, 3, 7, and 8. There was a slight net difference 
in favor of the undifferentiated groups which was very unreliable in-
deed since it had a probable error almost twice as large as the dif-
ference itself. All through the various grade levels he found that 
bright students did slightly better work in mixed sections. The study 
has obvious weaknesses as a controlled experiment. The pupils were 
not actually grouped in the sense in which they are grouped in the 
present study, for the specific purpose of teaching the outcomes which 
were to be measured later. Since no pretests were given there is no 
assurance that the scores made represented knowledge acquired during 
any particular period. In fact, the criterion of comparable groups 
being taught the same things in homogeneous and heterogeneous sections 
is hardly met at all. Nevertheless, since large numbers of pupils are 
involved, and since the grouping, or non-grouping practices, had been 
in effect for some years in the schools from which the pupils we~e 
chosen, the evidence is not wholly to be ignored. This study, inci-
dentally, includes an excellent survey of the literature. 
Hartill 1 s study.--New York adopted a form of homogeneous group-
ing in 1925 but no experimental check-up was made for a decade. In 
1936 Hartill!/ reported a controlled study of 1374 children in grades 
!f Rufus M. Hartill, Homogeneous Grouping as a Policy in the Elemen-
tary Schools of New York. Teachers' College, Columbia University, 
Contributions to Education, No. 690, 1936. Also abstract in Teachers 
College Record (January, 1937) 38: 337. 
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5 and 6 in four New York boroughs. One half were grouped homogene-
ously and the other half heterogeneously for a semester. At the end 
of the period the groupings were reversed for another semester. The 
investigator found no significant differences in gains made in the 
traits measured. What he called 11 1 11 (bright) children did better 
under heterogeneous grouping except in reading. The 11 2 11 (average) 
children regularly did significantly better work under homogeneous 
grouping. The 11 311 (slow) children dii equally well under each method. 
Hartill concluded that in spite of the lack of uniform advantage the 
New York grouping procedures were worth while si nce t here were no 
mark ed disadvantages and, on the middle level, a significant advan-
tage. 
Gordon.-- The l a st study located is that of Gordon!lwho reported 
in 1939 a rather loosely controlled experiment in which pupils were 
grouped for purposes of English instruction on the basis of achieve-
ment on English tests, rather than on the usual grade basis. There 
was an apparent advantage for this sort of grouping over the tradi-
tional method. 
Decisions with Respect to the Current Study 
Concentrated effort needed.-- This array of evidence, secured 
in such a variety of ways, on such different points, and with such 
conflicting results, convinced the present writer of the necessity 
of limiting his efforts, as did Billett, to a single subject, a 
1/ H. C. Gordon, "Written English of Senior High School Pupils by 
Achievement Level Regardl ess of Grade," Journal of Educational Re-
search (March, 1939) 32: 518-530. 
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single grade, a single grouping criterion, a single method of section-
ing, a single teacher, a si ngle course of study, the use of standard-
ized initial and final tests, and a statistical treatment of results 
which would furnish comparable data. 
The choice of subject and grade.-- The field of tenth grade biology 
was chosen for several reasons. The presence of the ninth grade in the 
school in which the experiment was conducted facilitated the intelli-
gence testing program in the spring previous to the year in which the 
experiment was carried on, so that it was more convenient to seek a 
tenth grade subject that would prove satisfactory for the study than to 
use a ninth grade subject where greater numbers would have been avail-
able but where the preliminary work would have been more difficult. 
There wer e sufficient pupils enrolled in biology to allo1~ a full load 
for a tea cher, and since biology is a subject in which ther e is a fairly 
definite body of concepts and knowledges, the acquisition of which may 
be measured with considerable accuracy, this field was chosen as the 
one in which to carry on the experiment. 
The grouping criterion.-- The choice of a grouping criterion was 
a critical point. Indeed, ther e is much reason to believe it to be 
the most important factor in the whole question of grouping. 
A variety of bases in common use.-- Billettlffound ten different 
bases of grouping used in 90 studies. These included (1) teachers' 
judgments, marks, or ratings, (2) intelligence quotients (individual 
tests), (3) intelligence quotients (group tests), (4) mental age (in-
l/ Roy 0, Billett, Provisions for Individual Differences, Marking, and 
Promotion, p. 19. 
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dividual tests), (5) mental age (group tests), (6) educational test 
scores, (7) educational age, (8) acco~plishment quotient, (9) chrono-
logical age, and (10) physiological age. Forty-five studies used a 
combination of two or more of the preceding factors, with nineteen 
using intelligence quotients as derived from a group test. In most of 
his own experimentation, Billett used intelligence quotients derived 
from the Ter~an Group Test of Mental Ability. The Detroit experiments 
used basical ly intelligence quotients, modified by other factors such 
as previous accomplishment and teachers' judgments. The extensive ex-
periments in Philadelphia!fused a combination of intelligence quotients 
and chronological age with teachers' judgments included when there was 
a wide discrepancy between the recorded intelligence quotients. When 
six groupings were made, the highest two were based on intelligence quo-
tients alone (115 and up, and 109 to 114) while the third and fourth 
groups were made up of intelligence quotients of 95 to 108, divided ac-
cording to chronological ages, and the fifth and sixth groups were the 
low intelligence quotients also divided on the basis of chronological 
age. Boyer states in this connection :'E./ "If therr are to be three 
sections, a straight I. ~. grouping is recommended if the average I. ~. 
of the whole group is average or high; if the average I. ~- of the whole 
group is low, the top section should be cut off on the basis of I. ~-• 
the remainder divided in half on the basis of chronological age." 
1J Philip A. Boyer, The Administration of Learning Groups in Elemen-
tary Schools, p. 199-203. 
2/ Ibid, p. 201. 
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The grouping basis to be the best available measure of mental 
ability.-- It seems to be generally agreed that the grouping basis 
should be the best available measure of mental ability. Many of the 
writers prefer to use the irtelligence quotient in combination with 
either mental age or chronological age. Billettl/has discussed with 
admirable clearness the fallacy of adding too many different factors 
to the grouping basis, pointing out that each new factor introduced 
helps to cancel some other factors and results in the last analysis 
either in groups of one individual each, or in one large group homo-
geneous only in its complete heterogeneity. 
Intelligence quotients the present basis.-- The present writer 
decided to group on the basis of the higher of two intelligence quo-
tients derived from two forms of a standard group intelligence test. 
It is common practice to ta~e the average when several values have 
been found for the intelligence quotient of an individual, but such 
procedure has the same weakness as that mentioned in the preceding 
paragraph in connection with the number of factors to be included in 
the grouping basis. An average cannot represent the pupil's maximum 
ability, and since ability grouping is concerned with potentialities 
it seems fair to give to each pupil the position in the group warranted 
by his best effort. 
Intelligence tests used.-- The Otis Self-Administering Test of 
Mental Ability,g/higher forms, A and B, were used for the first year, 
1/ Roy 0. Billett, The Administration of Homogeneous Grouping. 
2/ Arthur S. Otis, Otis Self- Administering Test of Mental Ability, 
Higher Examination, World Book Company, Yonkers-on-Hudson, New York, 
1922. 
chiefly because this test had been used in the school in previous 
years for purposes of record, and data were already available at the 
time the plans for the first experi~ent were made. The author of 
this test claims for it!fa reliability of .921ir .009. The validity 
of such a test is difficult to determine. The author claims corre-
lations of .55, .57, and .59 between test scores and teachers• marks 
in various schools. The fact that it is widely used as a group test 
justifies its use here, in the present writer's opinion. In the 
second and third years of the study forms A and B of the Terman Group 
Test of Mental Abilityglwere used instead of the Otis tests. Kelle~ 
attributes to this test a reliability coefficient of .89, computed from 
data on 132 ninth grade pupils. Tieg~/speaks of a coefficient of .75 
when it was correlated with the average of 13 other tests, and of .73 
when scores made by 160 children were correlated with those made on 
the Binet test. Like the Otis test, the Terman test is also general ly 
accepted as a good group measure of what is ordinarily measured by 
such tests, and is in common use for grouping and other purposes. 
The use of statistically equated grou~s.-- The plan of statis-
1/ Arthur S. Otis, Otis Self-Administering Tests of Mental Ability, 
Manual of Directions and Key. World Book Company, Yonkers-on-Hudson, 
New Yor~. 1928, p. 12. 
2/ Lewis M. Terman, Terman Group Test of Mental Ability, Grades 7 to 12. 
World Book Company, Yonkers-on-Hudson, New York, 1920. 
2J Truman L. Kelley, Interpretation of Educational Measurements. World 
Book Company, Yonkers-on-Hudson, New York, 1927. 
~ Ernest W. Tiegs, Tests and Measurements for Teachers. Houghton 
Mifflin Company, New York, New York, 1931. 
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tically equated groups, rather than equated pairs, for purposes of 
control was a.dopted for two major reasons. In the first place, it 
was deemed important to eliminate the teacher variable by having all 
classes teught by the same teacher. Lack of control of this variable 
has been adversely criticized in previous experiments. The equated 
pair method would have necessi ta.ted six classes for the experiment, 
since each experimental section would have needed a corresponding 
control group of equal size. In the school in which the experiment 
was conducted the usual load for a teacher is five classes. Two 
control sections, each statistically representative of the entire 
enrollment in the subject, and each having each third of its mem-
bership statistically equated with the corresponding experimental 
sections, provided adequate control and eliminated the teacher factor 
without unduly burdening the teacher with an additional class. In 
the second place, when equated pairs are used the entire pair is lost 
from the experiment when either half is lost. By the statistically 
equated group method, a single drop-out in either group has little 
effect on the characteristics of the group as expressed in the range, 
mean, and standard deviation. 
The problem of differentiation.-- A vast amount of criticism 
has been levelled against most of the recorded experiments on the 
ground that too little attention has been paid to differentiation of 
content, method, and time for the various groups formed. Turney!/ 
has expressed this viewpoint very clearly when he states: 11 Most of 
!f Op. cit. p. 122. 
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the experimental attacks upon the value of ability grouping have 
failed to evaluate the chief claim for it, i. e .. the possibility of 
adapting content, method, and time." Corneul/implies the same thing 
in her statement that 11 The results of ability grouping seem to depend 
less upon the fact of grouping itself than upon ...• the differen-
tiations in content, method, and speed, and the technique of the 
teacher." 
Differentiation of content seldom attempted.-- It is true that 
most experimenters have attempted to keep these elements constant, 
particularly those of content and time. In general, the more closely 
controlled experiments have provided differentiation only in method 
and tee.ching techniques and then in very limited ways. Only a few 
experiments, for example those of Burtt, Chassell, and Hatch,g/ 
Dvorak and Rae)..fstorm,lJJ and Scagg ,5./ attempted to show 1f.rhether or not 
ability grouping lends itself to change in method and content. 
An experimental impasse.-- It is on this very point that many 
teachers and administrators lulve strong but unverified beliefs, and 
it is on this same point that evidence is so difficult to secure. 
iJ Ethel L. Cornell, Effects of Ability Grouping Determinable from 
Published Studies. Thirty-fifth Yearbook of the National Society 
for the Study of Education, Part I. Public School Publishing Com-
pany, Bloomington, Illinois, 1936, p. 304. 
g) Op. cit. 
11 Op. cit. 
~ Op. cit. 
21 Op. cit. 
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Sound conclusions must be based on significant differences objectively 
observed. To this end, the goal , at least, must be the same for all 
pupils in a given experiment, or so nearly the same that comparative 
progress may be determined. Philosophical reasoning and common sense 
might lead one to believe that many pupils who profit little, if at 
all, by the existing content of their courses would be very profitably 
employed in the mastery of other content. This differentiation, carried 
to its logical extreme, however, might lead to a situation where there 
would be no common basis for comparison. Wyndhaml/has aptly charac-
terized this difficulty as an "experi mental impasse." 
Decision for uniform objectives.-- It seemed quite in order, then, 
for the writer to set up a series of objectives, the attainment of which 
could be set as a desirable goal for all pupils involved, and to allow 
the teacher conducting the classes to make such modification of content, 
methods, and materials as would seem to be called for by the grouping 
situation in the light of the ou~umes to be attained. Further mention 
of the actual differentiation which occurred will be mentioned la.ter. 
At this time it is sufficient to indicate merely the objectives. 
Desired outcomes of the course in biology.-- The biology course 
in the school in which the study was made is organized on a modified 
unit plan. The twelve units of the course are stated as twelve major 
concepts to be acquired by the pupil. These in turn are broken down 
into the minor concepts which make up the larger generalizations. Since 
any concept or idea may be acquired on various levels, according to the 
J} Op. cit. 
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background of the individual and his ability to grasp generalizations 
and to make concrete applications of them, it follows that differen-
tiation in method, and even in content, may be made, and still the con-
cept, on some level, will be acquired by the pupil. It is difficult to 
see how any other sort of differentiation can be made that will permit 
a comparison of the progress made by any two groups. The twelve con-
cepts, or units, which follow, are taken from the teacher's manual and 
are not stated in the pupil's language: 
Unit I. All the food that is used by living things comes originally 
from the raw materials of the soil and air, and the method by which it 
is obtained by any living organism is determined largely by the struc-
ture of the organism. 
Unit II. All food is made soluble by the action of enzymes and is dis-
tributed, along with oxygen from the air, to the cells where it is 
used to build and maintain protoplasm and to supply energy by oxidation, 
the waste products being eliminated. 
Unit III. All living things grow by cell division and differentiation, 
the higher plants arising from seeds, the animals from eggs, each type 
of organism reaching adulthood by chara,cteristic stages and rates, al-
though the extent and rate of growth are affected by environmental 
conditions and the general health of the individual. 
Unit IV. The singJ.e cell from which all life begins is produced by 
parent organisms and its survival provided for in a great variety of 
ways, ranging from simple to very elaborated procedures. 
Unit V. All organisms are vitally dependent upon the forces and 
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inanimate materials of their surroundings, most universally important 
of which are air, water, heat and light. 
Unit VI. All living things are inter-dependent or inter-related in their 
life processes, sometimes in ways beneficial, sometimes harmful, to 
other organisms, and the ceaseless competition for the essentials of 
life results in a survival of the fittest and ultimately a balance of 
nature, which man should take care not to disturb too greatly. 
Unit VII. In general, living things are fitted to their environment, 
whether it be a water or land habitat, by characteristic structures, 
ha.bi ts, external appearance, etc., and the organisms which survive 
the struggle for existence are the ones most capable of adaptation 
to changing conditions, while the geographical distribution of the 
surviving forms is determined not only by the factor of adaptation 
but ultimately by many physiographic and topographic factors. 
Unit VIII. All living things are capable of some form of behavior·, 
determined fundamentally by the structural development of the or-
ganism, the stimuli to which organ~sms react and the type of response 
made varying from simple forms of behavior found in plants and the 
lower animals up to the reasoned acts of man, this increase in com-
plexity being due to the greater complexity of the nervous system. 
Unit IX. In order to communicate intelligently about the living 
things affecting his life, man has been forced to replace the vague 
names for plants and animals by a scientific method of classifica-
tion based on the fact that structural likenesses indicate kinship, 
the facts shown by such a system being of economic and philosophic 
\ 
value to man. 
Unit X. Through discovery and application of biological laws, man 
provides favorable conditions and necessary materials for living 
things by scientific cultivation and fertilization of the soil, by 
conservation of natural resources for future use, and by preventing 
injury and disease of domestic plants and animals. 
Unit XI. Living things are constantly being improved by man through 
an understanding and ~pplication of the natural laws governing in-
heritance to the plants and animals that he uses, while the human 
race, governed by the same laws, is also bettered through education 
and amelioration of man's socia.l and industrial environment along 
many lines. 
Unit XII. Human life is conserved through observance of well-estab-
lished rules of hygiene to preserve health, through attention to all 
safety rules to avoid injuries, through application of first aid 
princi~les in emergencies, and through the efforts of medical science 
to fight disease. 
The testing program.-- The tests to be used have already been 
mentioned in Chapter I. They were chosen as being, in the writer's 
opinion, the best tests available for the purpose of measuring the 
usually measured outcomes of a course in general biology. There may 
be some differences of opinion as to whether such tests do measure 
the really desirable outcomes of such a course, but there can be no 
doubt that they measure the outcomes on which emphasis is usually 
placed. The testing was of two sorts, an effort being made to test 
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the total progress in the field of biology as well as t~e learning of 
the pupil in specific units. 
The Presson test.-- The Presson test,l/prepared as part of a 
Doctor's dissertation at the University of Pennsylvania in 1930, seemed 
to be the best available test of the first sort for the purposes of the 
experiment and was used in all three years. The test is administered 
as two distinct tests, each requiring thirty-eight minutes of working 
time. Test 1 is made up of 115 questions on plant biology and Test 2 
has 115 questions on animal biology. Each test has three parts, Part I 
consisting of 60 completion items, Part II of 4o multiple response ques-
tions and Part III of 15 matching items involving the identification of 
structures from drawings. The test is published in equivalent forms. 
This test appeared to be sufficiently reliable and valid. The 460 
items of the four forms for the two tests were selected from a total of 
1500 items which were evaluated by 19 biology teachers and used in two 
preliminary try-outs. The 1500 items of the original list were selected 
from the following sources: 
1. An analysis of the seven biology textbooks in most general use 
in the secondary schools of the United States. This informa-
tion was received from state depart~ents of 32 states, 61 sec-
ondary school principals in 4o states, and 152 biology teach-
ers in 46 states. 
2. An analysis of 9052 teachers' final ex~nination questions sub-
mitted by 142 biology teachers in 45 states. 
1/ John M. Presson, Presson Biolo~y Test. World Book Company, Yonkers-
on-Hudson, New York, 1930. 
3. An analysis of 371 examination questions of the College En-
trance Examination Board and 876 questions of the Board of 
Regents for the State of New York. These questions cover 
the period of 1916 to 1926. 
4. An analysis of 14 state courses of study. 
5. An analysis of 44 city courses of study in 29 states and the 
District of Columbia. 
Presson report~fthe reliability coefficient of Test 1 to be .91t .003 
and that of Test 2 to be .89t .004. These coefficients are based on 
1070 and 1045 cases respectively. The validity of the test is indi-
cated by several correlations presented by its author. Using 483 cases 
-t-he found tha t forms A and B of Test 1 had coefficients of .72- .015 
-r 
and .74- .014 respectively when correlated with teachers' marks, while 
the two forms of Test 2, using 504 cases, yielded coefficients of 
4 + + 4 .7 - .013 and .73- .01 respectively. A further correlation was made 
rith forms A and B of the Ruch-Cossmann Biology Test (to be discussed 
in detail later) and in a group of 214 scores the coefficients of corre-
lation between form A of the latter and the two forms of Test 1 were 
1" + 
.80- .017 and .79- .018 respectively, While those between form B of 
+ 
the Ruch-Cossmann test and the two forms of Test 2 were .83 - .013 and 
+ 
.84 - .014, when 196 cases were considered. 
The Ruch-Cossmann test.-- After the first year it seemed desirable 
to add more tests covering the work of the entire yeAr. To this end 
!f John M. Presson, Presson Biology Test, Manual of Directions. World 
Book Company, Yonkers-on-Hudson, New York, 1930, p. }:Ii. 
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two additional tests were used. The Ruch-Cossmann Biology Tes~/had 
long been a standard test in this field. It consists of five sap-
arate tests, as follows: 
Test 1. General biological information, 4o items . 
Test 2. Incomplete statements, 18 items. 
Test 3. Identification of structures from drawing, 15 items, 
Test 4. Completion exercises, 35 items. 
Its authors claim reliability coefficients,g/ worked out in various 
schools, ranging from .86 to .93. Their description of the making 
of the test indicates its validity. One hundred twenty-six teachers 
in 23 states sent in copies of all final examination questions used 
in the current year, or in some cases, during the five years previous, 
A total of over 2000 questions were received, These were condensed 
and classified as 300 constantly recurring items, These 300 questions 
were then submitted to 100 of the leading teachers and authorities on 
the teaching of biology for action as follows: 11 1" for all questions 
considered entirely satisfactory, 11 2 11 for questions partly satisfactory 
or desirable, and 11 311 for questions highly undesirable. Sixty-eight 
teachers and nine authorities rated all questions. All items finally 
selected came from class 11 1 11 except a few added from class 11 2 11 in the 
interests of increased difficulty. The test items therefore represent 
!/ Giles M. Ruch and Leo H. Cossmann, Ruch-Cossmann Biology Test. 
World Book Company, Yonkers-on-Hudson, New York, 1924. 
gJ Giles M. Ruch and Leo H. Cossmann, Ruch-Cossmann Biology Test, 
Manual of Directions. World Book Company, Yonkers-on-Hudson, New York, 
1924, p. 1-2. 
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the combined best judgments of 77 competent teachers and authorities 
on the teaching of biology. 
The Cooperative Test.-- The second test added in the last two 
years was the Cooperative Biology Test, Revised Series, Form N.1J 
Since these tests are made for the purposes of measuring individual 
differences, they are deliberately made of such difficulty as will 
result in a wide range of scores. The test was prepare~after a 
study of the content of seven textbooks in high school biology. A 
vocabulary study of the seven textbooks was also made, and certain 
vocabulary items were e.dded in the interests of increased difficulty. 
Three types of questions were prepared: (1) matching items, on a 
3 - 5 grouping basis; (2) items which called for the labeling of 
drawings; and (3) multiple choice items in which one response out of 
five was the best answer. Enough items were prepared for twelve forms 
of the test. The first forms were the result of extensive try-outs and 
revisions to make them comparable as to emphasis, validity, and dif-
ficulty. "Taken as a whole," says the handboo~/ "the tests undoubtedly 
measure the factual knowledge of biology which is acquired by the stu-
dent. 11 No specific data as to reliability are given by the publishers 
of the test. The present writer, therefore, secured a coefficient of 
1/ F. L. Fitzpatrick and S. R. Powers, Cooperative Biology Test, Re-
vised Series, Form N. The Cooperative Test Service, 437 West 59th 
Street, New York, 1937. 
~ A Handbook Describing the Purpose, Content, and Interpretation of 
the Cooperative Achievement Tests. The Cooperative Test Service, 
437 West 59th Street, New York, 1936, p. 23-24. 
l/ Op. cit. p. 24. 
correlation between the odd and the even scores on the 161 papers 
written in June, 1938, by members of the biology classes, and used 
Spearman's "prophecy" formula!/to predict the coefficient that would 
be obtained by doubling the number of items. The reliability co-
efficient thus secured was .86! .01. 
The unit tests.-- The authors of the textbook in use in the 
course have prepared a series of twelve test~fto be used as diag-
nostic and achievement tests for the twelve units into which the 
book is divided. They include 1054 items, or an aver ge of about 88 
items per test, covering the ground of each unit rather exhaustively. 
There are two forms, A and B. The authors present no coefficients of 
correlation to strengthen claims as to reliability or validity since 
they were concerned primarily with producing a set of teaching aids 
for a specific textbook, but the methods used in preparing the testsi/ 
seem conducive to the production of a test that would satisfy any 
reasonable demands on these points. Both forms were prepared in ex-
perimental form and used in 55 widely scattered schools during the 
school year of 1934-1935· Approximately 1000 tests of each form were 
administered to students. Large city high sch~s. small city high 
schools, and community high schools were represented. On each test, 
100 papers selected at random were scored by a trained science teacher 
and all possibly allowable variations from the answer key were noted. 
1] Henry E. Garrett, Statistics in Psychology and Education, Longmans, 
Green and Company, Ne~ York, New York, 1926, p. 269-271. 
gJ C. J. Pieper, • L. Beauchamp, and 0. D. Frank, Objective Unit 
Tests on Everyday Problems in Biology. Scott, Foresman and Company, 
Chi cago, Illinois, 1934. 
J/ C. J. Pieper, W. L. Beauchamp, and 0. D. Frank, Manual of Directions 
for Tests on Everyday Problems in Biology. Scott, Foresman and Company, 
Chicago, Illinois, 1935. 
A consultation was then held to determine which of these variations 
from the key should be considered as constituting a correct response. 
The keys were then revised to include these additional responses, 
and the papers were turned over to a crew of scorers who were instruct-
ed to follow exactly the key as revised. Upon the completion of this 
first scoring, an item analysis was made for each test by tabulating 
in separate groups the errors, item by item, on the 50 highest papers 
and on the 50 lowest. On the basis of this analysis bad items were 
thrown out, the keys revised, and the tests rescored. In order to 
avoid weighting, random samplings were made of the papers from the 
larger schools to bring their quantity in line with those of the other 
schools. Approximately 500 to 800 papers per test were used in the 
final scoring. The large number of questions used, and the f a ct that 
they were prepared by the authors to test precisely what the same au-
thors had set out to teach, would warrant the expectation of a high 
degree of validity. About one half of each test is composed of ques-
tions that are essentially of the true-false type. The others are 
matching, completion, and multiple-response questions ranging from two 
to five choices each. The present writer does not consider this to be 
the best possible test that could have been made for the purpose in 
that the large number of true-false questions m~~es possible a great 
deal of guessing. Since the study was concerned only with comparative 
gains, however, and the guessing element was made as constant as possi-
ble by asking pupils to answer all questions, comparisons were in no 
way hampered by the nature of the questions. The writer did not feel 
it necessary to work out a coefficient of self-correlation for each 
of the twelve unit tests in its two forms. As a check on the relia-
bility of the tests, however, one set of test papers was chosen at 
random, the choice falling on Unit IV in the first year's work, and 
the scores on the odd items on 163 papers were correlated with those 
on the even items, and Spearman's formula was used to predict the co-
efficient of correlation for ttice the number of items. The coeffi· 
+ 
cient secured in this manner was .84- .02. 
The differences in mean gains.-- The statistical procedures to 
be followed are the same as those used in Billett's study. The mean 
gain made by each group on each test is computed. This is found by 
determining the difference between the initial and the final score of 
eP.ch pupil in each test, and computing the average. The mean of the 
differences is found, and as a check on the accuracy of the calcula-
tions the difference of the means of initial and final scores for the 
group is also determined. The mean gain made by the homogeneous group 
on any particular ability level is designated as M1 , that made by the 
corresponding heterogeneous group as M2. M1-M2 gives the difference 
in mean gain on any level, a positive value representing an advantage 
fer homogeneous grouping, and a negative value an advantage f or het• 
erogeneous grouping. 
Translation into a common measure.-- If all tests used in the ex-
periment had the same number of items the measure M1-M2 on any test 
would be a perfectly satisfactory measure that could be compared di-
rectly with the Ml-M2 on any other test, but since this condition does 
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not exist, some means had to be found of translating such a measure in-
to a unit that would be comparable for all tests regardless of the number 
of items. The common reference point taken in this experiment is the 
standard deviation of all scores made on the initial administration of 
a given test by all the pupils taking part in the experiment. This is 
kno'ro throughout the study as the <S T of the test. M1-M2 of any test is 
T 
then the difference in mean gains between the homogeneous and hetero-
geneous groups on any given level in terms of decimal parts (or mul-
tiples) of the sigma of the initial scores made on that test by all pu-
pile taking part in the experiment. This measure, according to statis-
tical authorities!/is comparable for all tests used. It is on this 
measure that all comparisons are made and all conclusions based. 
Probable errors.-- The probable error of the measure M1-M2 is found 
T 
for both its maximum and minimum values. The long formula for finding 
the probable error of this difference is 612 +~2 - 2r <5. 1 ~ 2 
Nl N2 r;;::l;2~--­\J ~1 N2 
when~ l is the standard deviation of the first set of scores from the 
• -., . 
mean, N1 the number of cases on which <S" 1 was computed, (5 2 the standard 
deviation of the second set of scores from the mean, N2 the number of 
cases on which <)2 was computed, and r12 the coefficient of correlation 
between the pairs of mean scores. Billettg/states the definition of 
r 12 as clearly as it can be done as nThe coefficient of correlation 
which would exist between the pairs of mean scores which would be made 
1/ Truman L. Kelley, Statistical Method. The Macmillan Company, New 
York, New York, 1923, p. 98-Q9, 114, 117. 
Karl J. Holzinger, Ste.tistical Methode for Students in Education. 
Ginn & Company, Boston, Ma~sachusetts, 1928, p. 118-122, 237 ff. 
g/ Roy 0. Billett, The Administration of Homogeneous Grouping, p. 167. 
by the two members of each pair of equated groups on the second test 
if a sufficiently large number of equated groups existed to justify 
the calculation of a coefficient of correlation. 11 The actual value of 
r 12 cannot be found under the existing circumstances since there cannot 
be a sufficient number of sets of scores on which to base a correlation, 
but must lie between zero and unity. If zero, the last term under the 
radical disappears and the formula becomes the short formula, 
.6745v~2 t ~2 , and the probable error is at its maximum value. If ~ T lrl 1f2 
r 12 is unity, then the formula takes its usual long form, and the probable 
error is at its minimum value. Somewhere between the two extremes is the 
true coefficient of correlation since the very fact that the groups are 
equated has the effect of bringing about a situation where some degree 
of correlation between results on successive repetitions of tests would 
be likely to exist. Walker 1 s!/discnssion of this point is illuminating: 
"If one of the t'llro equated groups makes a particularly high 
mean score, the other group is likely to have a fairly high rec-
ord. If one of a pair of groups is of poor ability, the other 
has little chance of making a high mean score. Yet the actual 
value of the correlation is utterly inaccessible because we have 
only one pair of groups, not a series of pairs. In tt· i~ case 
there seems to be no way of discovering wha.t the standard error 
of the difference of the means really is. The fact that r is 
inaccessible does not make it zero and does not make the use of 
the short formula yield a trustworthy result. The use of the 
short formula provides an upper limit for the standard error of 
the difference when the correlation between the means is positive, 
or a lower limit if it is negative. If the coefficient of re-
liability for the test is substituted for the evasive r, then 
the long formula provides a lower limit for the standard error 
if r is positive, and an upper limit if r is negative. Thus, 
at least, limits may be set for the true value, which is prob-
ably somewhere between them and probably not coincident with 
either one. It seems to the writer very much better to admit 
1/ Helen M. Walker, "Concerning the Standard Error of a Difference. 11 
Journal of Educational Psychology (January, 1929) 20: 53-60. 
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that the true standard error 9f the difference has not been found, 
but that it lies bet\'leen certain limits, than to assert that the 
upper limit is the true value. The latter assertion is based on 
the untenable assumption that because data are lacking for the 
computation of r, then r is necessarily zero.• 
This statement relative to standard errors applies with equal force to 
probable errors as well. 
Critical ratios.-- The final step is the determination of a crit-
ical ratio for each of these measures, to be defined as the ratio of 
the measure M1-M2 to its probable error. \fhen this critical ratio is 
6 T 
sufficiently large to insure that the difference is not due to chance 
error or to improper sampling, the difference is said to be real, or 
significant. This point will be discussed at greater length in Chapter 
IV. These techniques of stq,tistical treatment have been taken directly 
from Billett as representing a sound st~ tistical technique to be followed. 
Previous experimentation.-- Up to t he time of planning the current 
study, a limited number of controlled experiments had been reported, of 
which only a few represented careful and scientific control. Among 
these the study by ~illett stood out as one on which to model a study 
of the sort contemplated. 
The resulting plan.-- As a result of this survey of the literature, 
and a consideration of all f actors involved, the writer decided, with 
full realization of the limitations imposed by such decisions, to con-
duct his experiment in tenth grade biology over a period of three years, 
grouping on the basis of the higher of two intelligence quotients de-
r i ved f rom t\-ro forms of a group test of mental ability, sectioni ng in 
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equated grou~s, giving the entire load to a single teacher each year, 
(although it was necessary to change teachers after the first year), 
keeping the content and time of the course constant and varying the 
method according to the needs of each group as these needs might be-
come apparent to the teacher, using as both pre-tests and end-tests 
the Presson Biology Test (and in the let two years the Ruch Cossmann 
Biology Test and the Cooperative ~iology Test) and twelve unit tests, 
and finally following the same statistical techniques in treating the 
results as those used by Billett in his study. 
CHAPTER III 
ORGANIZATION AND ADMINISTRATION OF THE FIRST ~XPERIMENT 
Organization of the First Experiment 
Reasons for detailed description.-- The first experiment was con-
ducted in the school year, 1936-37. The organization of this experi-
ment will be described in great detail in this chapter, partly in order 
that the reader may know exactly what was done, as an aid to understand-
ing the findings of this study, and partly in order that future inves-
tigators who may wish to use similar techniques in further stud.ies of 
the same nature may have an exact knowledge of the procedures used in 
this study, as a basis for duplication or refinement in their own work. 
Determination of intelligence quotients of 250 pupils and arrange-
ment in order of magnitude.-- The organization work started early in 
the spring of the preceding year. Sometime in March pupils made their 
final elections of subjects for the following year, and there were found 
to be 250 future tenth grade pupils, as well as a number of upper class 
pupils, who elected biology. The upper class pupils were deliberately 
excluded from the experiment. It was decided to make 35 pupils the in• 
itial class size for each section of the experiment, as this number was 
within the capacity of the class room, was only slightly larger than 
the average class size throughout the school, and could be expected to 
shrink somewhat through the dropping out of school of pupils during the 
year. This made it necessary to select 175 pupils who would be statis-
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Table 1. Alphabetical List of 250 Tenth Gra.de Pupils who Elected 
Biology for School Year, 1936-37, Showing Intelligence 
~uotients Derived from Higher Forms A a.nd B of Otis Self-
Administering Test of Mental Ability, with a Column to 
Indica. te the Higher of These Two Intelligence Q.uotients. 
Intelligence Quo- Intelligence Quo- Higher of 
Name tien~ Derived from tients Derived from two Intel 
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Form A Form B ligence Q; uo-
tients 
(1) (2) (3) (4) 
R. A ..... . ... 103 106 106 
H. A ......... 107 99 107 
M. A .•....... 101 99 101 
J. A ......... 91 92 92 
J. A •....... • 82 89 89 
R. A. • ........ 126 128 128 
R. A ........• 103 106 106 
L. A ........• 87 88 88 
F. A •.......• 84 82 84 
J. A .......• • 92 99 99 
B. A .......•• 101 95 101 
P. A •••..•••• 99 91 99 
L. A. • •....• • 77 73 77 
A. B ........ • 106 105 106 
R. B •....... • 85 82. 85 
D. B ........ • 118 109 118 
w. B ........• 102 98 102 
c. B •.......•. 109 110 110 
G. B ........• 97 100 100 
J. B ........ • 101 95 101 
R. B ••.•.••• • 107 108 108 
E. B .......• • 98 101 101 
L. B ........• 101 91 101 
F. B ........ • 93 96 96 
G. B ..••....• 114 120 120 
s. B ...•.... • 103 103 103 
H. B •.••..••• 88 87 88 
s. B ........ • 103 102 103 
c. B ........ • 81 89 89 
P. B ........ • 96 96 96 
J. B •••.•.••• 107 98 107 
w. B ........ • 84 92 92 
L. B ........ • 102 105 105 
J. B ......... 106 95 106 
M. B ........ • 106 101 106 
I. B. • ....• •. 111 105 111 
B. B ........ • 126 122 126 
F. B . .....•.• 81 85 85 
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Table 1. (continued) 
Intelligence ~uo- Intelligence Quo- Higher of 
Name tients Derived from tients Derived from two Intel-
Form A Form B ligence ~u o-
tients 
(1) (2) (3) (4) 
T. B •....•..• 116 109 116 
H. B ......... 105 103 105 
s. B •......• • 124 120 124 
w. B ..•..... • 84 78 84 
L. c . ........ 103 99 103 
c. c . ........ 93 88 93 
!-1. c ......... 107 104 107 
G. c ......... 109 102 109 
A. c ......... 95 91 95 
v. c ......... 78 77 78 
M. c ......... g4 83 84 
E. c ........• 103 101 103 
J. c ......... 103 93 103 
E. c ......... 88 83 88 
A. c ........• 86 86 86 
E. c ........• 104 107 107 
s. 0 . .......• 115 113 115 
R. c ........• 78 80 80 
M. c ......... 102 93 102 
R. c ......... . 94 104 104 
R. c ......... 107 103 107 
w. c ......... 93 86 93 
G. c ......... 106 104 106 
D. D ••••••••• 101 101 101 
A. D ..•...... 83 85 85 
M. D ........• 110 106 110 
J. D ......... 98 88 98 
L. D •........ 106 95 106 
L. D •....... • 110 111 111 
D. D .......•. 87 81 87 
R. D • ......• • 108 110 110 
M. D •.•••.••• 118 111 118 
A. D •....... • 96 101 101 
J. D ..•...•. • 113 108 113 
D. D •••••••• • 92 94 94 
F. D •••.••• • • 114 112 114 
H. D ••••••• • • 116 113 116 
T. D •....... • 117 108 117 
H. D ....... • • 93 93 93 
B. E • ....... • 121 132 132 
J. F • ....... • 104 104 104 
H. F •......•• 94 94 94 
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Table 1. (continued) 
Intelligence ~uo- Intelligence Q.uo- Higher of 
Name tients Derived from tients Derived from two Intel-
Form A Form J3 ligence ~uo 
tients 
(1) (2) (3) (4) 
L. F ••.....• • 115 127 127 
R. F ...•..... 96 101 101 
D. F ........ • 88 77 88 
J3. F •.....• •. 116 117 117 
L. F ........ • 105 104 105 
c. F •......• • 109 106 109 
L. F .•.•.... • 92 91 92 
E. F ........ • 91 89 91 
J3. F ........• 96 98 98 
D. F ......... 109 113 113 
W. F ........ • 93 95 95 
R. G •.•.•••• • 102 101 102 
H. G •.•.•••• • 109 112 112 
R. G ••••••••• 101 99 101 
L. G .•.••••.• 96 98 98 
c. G •••••••.• 95 94 1~a F. G •••••.•.• 104 98 
E. G •••••••.• 105 95 105 
D. G ••••.••• • 102 101 102 
R. G •••••••. • 116 104 116 
H. G ••.••••• • 81 83 83 
R. G ••.••••• • 107 85 107 
s. H ....... • • 100 95 100 
N. H ........ • 96 83 96 
D. H ••...•.• • 122 113 122 
N. H •....•••• 105 99 105 
M. H •..•.••• • 85 80 85 
L. H .•.••...• 91 80 91 
E. H ......... 110 105 110 
v. H •••••••• • 97 84 97 
J. H •••••••• • 110 102 110 
J3. H •....... • 115 117 117 
J. H ........ • 93 83 93 
L. H •.••.•.• • 119 104 119 
E. H •••••••• • 88 96 96 
H. J .. .•••••• 97 90 97 
-1. J . .....••• 107 99 107 
P. J . ..•.•.•• 92 90 92 
L. J • .....••• 96 88 96 
A. J ......... 107 112 112 
r.J:. K ••• . " ... 115 122 122 
F. K •.•••.•• • 86 77 86 
Table 1. (continued) 
Intelligence quo- Intelligence quo- Higher of 
Name tients Derived from tients Derived from t,ro Intel-
Form A Form E ligence quo 
tients 
(1) (2) (3) (4) 
T. K • •... • • • • 106 101 106 
c. K •••••••• • 92 90 92 
H. K • ....... • 107 107 107 
A. K . .•....• • 117 lla 117 
H. K ••.••••• • 106 10 106 
K. K ••••.••• • 117 114 117 
s. K •...•••• • 103 101 103 
W. K •••• •••• • 101 84 101 
M. L • . • ....• • 109 109 109 
R. L • ......• • 128 122 128 
R. L •.......• 100 94 100 
c. L ...••..• • 95 99 99 
w. L .. ...... • 102 95 102 
14 . L . ...•... • 85 89 89 
s. L •..•....• 93 97 97 
E L •. ..• ..• • ~~ 91 §~ . E. L •.....•. • 85 
E. L •. ...... • 94 89 94 
E. L • ....... • 91 8( 91 
s. L . ...... • • 91 93 93 
R. L ••.....• • 113 104 113 
R. L . ........ 91 gg 91 
w. L • ...... • • 94 81 94 
J. M • ••.•..• • 9g 94 98 
R. M • ••. • .•• • 99 102 102 
R. l...f • •..••.• • 104 99 104 
R. M • ..••.•• • 110 99 110 
s. M. , ..... • • 103 101 103 
H. M •••••••• • 81 88 88 
L. t • .....••• 99 100 100 
A. M • ...•.•• • 106 98 106 
T. .111 ••••••••• 87 74 87 
J. M • •• • •••• • 80 81 81 
B. M • .....•• • 80 81 81 
J. l.-1: , •••••••• 96 90 96 
R. l ••••••••• 99 102 102 
M, M • •••••• • • 110 96 110 
F. M •••••••• • 92 87 92 
F. M • ••••••• • 85 87 87 
J. M • .•..••• • 90 87 90 
s. M •••••••• • 93 88 93 
F. M. · .... • .. • 97 90 97 
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Table 1. (continued) 
Intelligence ~uo- Intelligence ~uo- Higher of 
Na me tients Derived from tients Derived from two Intel-
Form A Form B ligence Quo-
tients 
(1) (2) (3) (4) 
R. M •••••• • • • 116 115 116 
c. M •.•••••• • 105 98 105 
J. M ••••••.•• 106 95 106 
vl. i ...... . ... 94 84 94 
J. l~ ••......• 85 82 85 
F. N •.....•.• 85 82 85 
w. N ••• . •.... 113 107 113 
B. N .•••. . ..• 127 132 132 
D. N ......... 105 99 105 
J. N ••••....• 97 93 97 
A. 0 .. . ...... 111 105 111 
R. 0 ......... 124 124 124 
W. 0 ......... 96 103 103 
M. 0 •. . ...... 105 93 105 
s. p ........• 90 89 90 
G. p ..... . ..• 98 92 98 
M. p .... . ...• 109 109 109 
G. p •.......• 103 102 103 
E. p ........• 103 91 103 
E. p ....... . . 96 86 96 
A. p •.......• 120 122 122 
c. p .• . •...•• 93 92 93 
H. p •.......• 106 102 106 
G. p . ... . .. . . 101 100 101 
D. R •.....•.• 92 88 92 
'-1 . R ........ • 101 100 101 
A. R •.. . ....• 91 86 91 
D. R . ..•.•••• 101 102 102 
s. R ..•... . .• 117 117 117 
A. R ••••...•• 102 101 102 
s. R ••••..•.• 87 86 87 
A. R ......... • 114 105 114 
R. R .•.....•• 99 95 99 
s. R •••..... • 102 101 102 
•-1 . R ..•••..•• 95 84 95 
E. R . . .••.. . • 100 92 100 
P. s ........ . 122 108 122 
R. s ......... 109 107 109 
R. s ......... 118 121 121 
H. s ........ . 78 75 78 
s. s ......... 110 104 110 
G. s ......... 90 84 90 
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Table 1. (concluded) 
Intelligence Q;uo- Intelligence Q.uo- Higher of 
Name tients Derived from tients Derived from two Intel-
Form A Form B ligence Q;uo-
tients 
(1) (2) (3) (4) 
D. s ......... 86 90 90 
E. s ......... 106 105 106 
H. s ......... 103 99 103 
B. s ......... 105 102 105 
D. s ......... 104 108 108 
T. s ......... 110 101 110 
H. s ......... 86 80 86 
i • s ......... 98 96 98 
1. s ......... 90 87 90 
B. s ......... 100 89 100 
E. s ......... 90 88 90 
E. s ......... 107 107 107 
E. s ......... llO 102 110 
V. s .......... 98 96 98 
J. s . ........ 108 96 108 
!vi . s ......... 95 102 102 
H. s ......... 110 107 110 
G-. s ......... 103 105 105 
H. s ..... ... . 102 90 102 
A. s ......... 90 101 101 
J. s ......... 102 95 102 
1. T ...•....• 107 113 113 
s. T ........• 107 99 107 
s. T ........• 102 99 102 
G. T •...•... • 104 105 105 
A. T ..••..•.• 97 97 97 
J. T ...•.•..• 99 98 99 
F. T •••..•..• 86 83 86 
M. v ......... 92 94 94 
F. w ....•...• 111 114 114 
I. w ..•.....• 102 103 103 
G. w ..•....•• 102 102 102 
J. w .....•••• 111 120 120 
W. w .....•.•. 96 101 101 
A. w ...•. . ••• 106 103 106 
E. W. ........ 85 89 89 
c. w •...•...• gg 92 92 
D. ·w ......... 99 94 99 
v. W ......... 85 86 86 
H. w ......... 94 90 94 
R. W ••••.•••• 85 94 94 
s. z ......... 95 90 95 
K. z ......... 111 109 111 
B. z ...•....• 85 91 91 
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tically equivalent to the entire group of 250 tenth grade pupils who were 
to study biology. 
The first step was to find the intelligence quotients of all of 
these pupils as a preliminary to equating the desired number with the 
whole group. Data as to intelligence quotients were already available, 
since Higher Forms A and B of the Otis Self-Administering Test of Men-
tal Ability had already been administered to all members of the ninth 
grade as part of the regular procedures of the school. Table 1 is an 
alphabetical list of these 250 pupils showing the intelligence quo-
tient derived from Form A, the intelligence quotient derived from Form 
B, and the higher of these two intelligence quotients. Initials only 
are given in this table and in succeeding tables for obvious reasons. 
These 250 pupils were then arranged in the order of the intelli-
gence quotients listed in the last column of Table 1. Table 2 shows 
this list. 
Table 2. List of 250 Tenth Grade Pupils Who Elected Biology for 
School Year, 1936-37, Arranged in Order of the Higher 
of Two Intelligence ~uotients Derived from Higher Forms 
A and B of Otis Self-Administering Test of Mental Ability. 
Intelligence Intelligence 
N~e ~uotient N~e quotient 
B. E .......... 132 P. s .......... 122 
B. N .•......•• 132 R. s .......... 121 
R. A .........• 128 G. B .......... 120 
R. L .......... 128 J. w .........• 120 
L. F .......... 127 L. H .......... 119 
B. B .........• 126 D. B •.••..••.• 118 
s. B .......... 124 M. D ......... • 118 
R. 0 .......•.. 124 T. D. . ....... 117 
D H ..•.•...•• 122 B. F •........• 117 
M. K ••.•...•.• 122 B. H ••.•••••. • 117 
A. P .......... 122 A. K ••..•••••• 117 
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Table 2. (continued) 
Intelligence Intelligence 
Name Q.uotient Name Q.uotient 
K. K ••..••.... 117 R. G •••••...•• 107 
s. R ... . ~ . . . 117 M. J .......... 107 
T. B .........• 116 H. K •••••••.•• 107 
H. D •..•.••••• 116 E. s .......... 107 
R. G •••..•.••• 116 s. T .........• 107 
R. M •••••.••• • 116 R. A ......... • 106 
s. c .......... 115 R. A .........• 106 
F. D •.•.•.•.• • 114 A. B •........• 106 
A. R ........ •. 114 J. B ...•.....• 106 
F. w .........• 114 . B •...•...• • 106 
J. D •••.•••••• 113 G. c .......... 106 
D. F ......... • 113 L. D •••...•••• 106 
R. L .......... 113 T. K .••••.••• • 106 
W. N •......... 113 H. K • •• • •...• • 106 
L. T ......... • 113 A. M •••••••••• 106 
H. G •.•••.•••• 112 J. .~.JI •••••••••• 106 
A. J .......... 112 H. p ••......•• 106 
I. B ..•......• 111 E. s .......... 106 
L. D ••..•.... • 111 A. w •.•••.•••• 106 
A. 0 .........• 111 L. B • .••..•••• 105 
c. z .......... 111 H. B •.•••••••• 105 
c. B .•••.....• 110 L. F ......... • 105 
M. D ••.•..•••• 110 E. G ••.••••••• 105 
R. D •••..••.•• 110 N. H .........• 105 
E. H .......... 110 c. 1. ........• 105 
J. H .......... llO D. N .......... 105 
R. M ••••.••••• llO !vi • 0 .......... 105 
vi. r-1 •••••••••• 110 B. s .......... 105 
s. s .......... 110 G. s .......... 105 
T. T ......... • 110 G. T .•••••... • 10~ E. s .......... 110 R. c .......... 10 
H. s .......... 110 J. F .......... 104 
G. c .......... 109 F. G ......... • 104 
c. F .......... 109 R. M •••••••••• 104 
M, L .......... 109 s. B •..•..•..• 103 
,',f. p .......•.• 109 s. B •••••...•• 103 
R. s .......... 109 L. c ........ . . 103 
R. B ... ....... lOg E. c .......... 103 
D. s .. .. . . ... 1og J. c .......... 103 
J. s .......... 1og s. K •..•.•.•.• 103 
H. A .........• 107 s. !VI , ••••••••• 103 
J. B ..• • ••...• 107 W. o .......... 103 
4. c .......... 107 G. p .........• 103 
l!l. c .......... 107 E P .......... 103 
R. c . .. ....... 107 H. s .......... 103 
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Table 2. (continued) 
Intelligence Intelligence 
Name Q.uotient Name Q.uotient 
I. w .......... 103 L. G. • .......• 98 
w. B ........ . • 102 J. M •••••• ••• • 98 
M. 0 ...•.....• 102 G. p .......... 98 
R. G ... ........ 102 M. s .......... 98 
D. G .......... 102 v. s ....... .. . 98 
W. L .......... 102 v. H .•.......• 97 
R. M ••..••••• • 102 H. J .......... 97 
R. M •••••••••• 102 s. L •.......• • 97 
D. R • .......• • 102 F. M •••••••••• 97 
A. R. • • • ..... • 102 J. N •••.••.••• 97 
s. R •......... 102 A. T ......... • 97 
M. s .......... 102 F. :s .......... 96 
H. s .......... 102 P. :s .........• 96 
J. s .......... 102 N. H .......... 96 
s. T ........•• 102 E. H .......... 96 
G. w .......... 102 L. J ......... . 96 
M. A ••.•.•..•• 101 J. ~ .......... 96 
B. A .•••.••.•• 101 E. p . ......... 96 
J. :s .......... 101 A. 0 ........•. 95 
E. :s .......... 101 W. F .........• 95 
L. :s .........• 101 c. G .........• 95 
D. D ••••••..•• 101 M. R .........• 95 
A. D .........• 101 s. z .......... 95 
R. F .......... 101 D. D ••.•...•.• 94 
R. G .........• 101 H. F ......... • 94 
w. K ••• . •••••• 101 E. L .......... 94 
G. p • ........• 101 E. L .......... 94 
. R ••••..••. • 101 W. L . ......... 94 
A. s . ......... 101 w. M •••••••••• 94 
w. w •......... 101 M. v .......... 94 
G. B ..••••.••• 100 H. W •••••••••• 94 
s. H .......... 100 R. w ••.....••• 94 
R. L .........• 100 c. c . ...... ... 93 L. M •.••••••• • 100 w. c ........... 93 E. R .......... 100 H. D •••••.•.• • 93 
B. s .......... 100 J. H .......... 93 J. A .........• 99 s. L .......... 93 P. A •......... 99 s. M ••••••••• • 93 
c. L .......... 99 c. p .........• 93 E. L ...... .... 99 J, A ......... • 92 
R. R ......•.•. 99 W. B ••.....••• 92 
J. T .....•... . 99 L. F ••...••.•• 92 
D. W .........• 99 P. J .......... 92 
J. D •..•.•••• • 98 c. K ••.......• 92 
B. F ......... • 98 F. M •.•..••..• 92 
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Table 2. (concluded) 
Intelligence Intelligence 
Name Q,uotient Name Q,uotient 
D. R •.••••••.• 92 s. R .........• 87 
c. lf-1 • ••••••••• 92 A. c .......... 86 
E. F .......... 91 F. K •••••••• •. 86 
L. H •.....•.•• 91 H. s .......... 86 
E. L •.•......• 91 F. T •••.••...• 86 
R. · L .......... 91 V. w •••. •...•• 86 
A. R .•........ 91 R. B ••.•...••• 85 
:B. z .......... 91 F. ::s ••.••.•••• 85 
J. l•i •• •••••••• 90 A. D •••••..••• 85 
s. p •........• 90 M. H •..•...••• 85 
G. s .......... 90 J. N .......... 85 
D. s .......... 90 F. N ••......•• 85 
L. s .......... 90 F. A .......... 84 
E. s .......... 90 W. ::s ••.•.•.••• 84 
J. A .......... 89 M. c .......... 84 
C. ::s •.••.....• 89 H. G .......... 83 
M. L . ..•. .•..• 89 J. M •••••••••• 81 
E. w ...••...•• 89 B. M •........• 81 
L. A •••••...•• 88 R. c . . ........ 80 
H. B ••••....• • 88 V. C .........• 78 
E. c .......... 88 H. s .......... 78 
D. F .........• 88 L. A .......... 77 H. M •••••••.•• gg Range ........ . 77-132 
D. D •.••••••• • 87 Mean .......... 102.20 
T. M ...•...... 87 Standard 
F. M •••••••••• 87 Deviation ..• • 10.75 
A statistical treatment of these intelligence quotients reveals 
the range to be from 77 to 132, the mean to be 102.20, and t he stand-
ard deviation to be 10.75. 
S'election of 175 pupils for the experiment and division into 
thirds.-- The next step was to select from the 250 available pupils 
a group of 175 pupils whose measures of central tendency and varia-
bility would be as near as possible to those of the entire number. 
By beginning at the top of the list given in Table 2, and omitting 
the tbird, sixth, and ninth names from every ten, a list was obtained 
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whose measures approxin.ated those calculated for the entire 250 pupils. 
By making minor changes in this list, such as substituting a pupil here 
and there with an intelligence quotient a point higher, or lower, than 
that of the pupil originally chosen, it was possible to select a group 
that was almost perfectly equated with the entire 250 pupils in range, 
mean, and standard deviation. Since the group was to be subdivided 
later into thirds, it was necessary to make some further minor adjust-
menta during the process so tha.t the break beh•een thirds would also be 
a natural break between two consecutive intelligence quotients. 
Table 3 shows the list of 175 pupils who were finally used in the 
experiment. A line is drawn under the last name of the 59 included in 
the highest third, and another line under the last name of the 58 in-
eluded in the middle third, leaving 58 names in the lowest third. The 
measures of central tendency and variability in this list are as follows: 
range, 77- 132; mean, 102.20; standard deviation, 10.75. 
Table 3. Liet of 175 Tenth Grade Biology Pupils Selected for the First 
Experiment from a Total of 250 Pupils Arranged in Order of 
the Higher of Two Intelligence ~uotients Derived from Higher 
Forms A and B of Otis Self-Administering Test of Mental Abil-
ity. 
Intelligence Intelligence 
Name ~uotient Name ~uotient 
B. E •......... 132 J. w ••........ 120 
B. N • •.••••••• 132 D. B .......... 118 
R. L •.......•. 128 f..f. D •...••.... 118 
L. F ......... • 127 T. D ...•...••• 117 
s. B .......... 124 B. F ........... 117 
R. 0 •....•...• 124 A. K •...••.... 117 
.11-t. K •.•.....• • 122 s. R .......... 117 
A. P .......... 122 T. B .......... 116 
P. s .......... 122 R. G .......... 116 
G. B .•••.....• 120 R. 4 •••••••••• 116 
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Table 3. (continued) 
Intelligence Intelligence 
Name q,uotient Name Q.uotient 
F. D .......... 114 c. M .......... 105 
A. R .......... 114 M. 0 .......... 105 
F. vr. ......... 114 B. s .. ........ 105 
D. F ....•. • ... 113 R. c .......... 104 
R. L .......... 113 J. F •...• . ••.. 10~ 
L. T .......... 113 F. G ......... . 104 
H. G .......... 112 R. M ••••••••• • 104 
I. B •.......•• 111 s. B .••......• 103 
L. D .......... 111 L. c .......... 103 
A. 0 .......... 111 E. c .......... 103 
c. B ....•..•• • 110 s. K .. . " ...... 103 
R. D .......... 110 s. M •.••••••.• 103 
E. H •......... 110 G. p .•......•. 103 
J. H .......... 110 E. P .......... 103 
M. M •..••••••• 110 H. s .......... 103 
s. s ... . ...... 110 \'1. B ••••••.••• 102 
H. s .......... 110 M. c .......... 102 
G. c .......... 109 w. L .......... 102 
c. F ........•• 109 R. M •.•.•••.•• 102 
M. L .... ... ... 109 R. M ...... . .. 102 
l-1 . P ... . ...... 109 D. R .......... 102 
R. B ... • ...••. 108 A. R .......... 102 
D. s .......... 108 M. s .......... 102 
J. s .......... 108 H. s .......... 102 
H. A .......... 107 s. T •••......• 102 
J. B .......... 107 G. W •••.•••••• 102 
M. c .......... 107 M. A. ......... 101 
E. c .......... 107 B. A .......... 101 
R. c .......... 107 E. B .......•.• 101 
H. K •••.....•• 107 L. B •.......•• 101 
s. T .......... 107 D. D .......... 101 
R. A .......... 106 R. F •....•...• 101 
A. B ••....••.• 106 R. G ......... 101 
M. B ••.•...••. 106 M. R .......... 101 
L. D ........ •. 106 A. s .......... 101 
T. K • • .•... . .• 106 w. W •.•••••.•• 101 
H. K •.......•. 106 G. B ...•.•..•• 100 
A. l-1 •• • ••••••• 106 s. H .......... 100 
E. s. ........ 106 R. L .......... 100 
L. B .•.•.•...• 105 L. M •••••••• . • 100 P. A ..••••••.• 99 H. B ••...•••. • 105 c. L .......... 99 L. F .. . ....... 105 E. L .......... 99 E. G . . .. .. .... 105 J. T . ••..•..•• 99 N. H ... .. .. . 105 D. W •••• • .•••• 99 
Table 3. (concluded) 
Name 
B. F ......... . 
J. M ••.......• 
G. P ...•....•. 
M. S •...•..••• 
V. S •......... 
H. J ......... . 
S. L. . ...... . 
J. N ••.•...... 
F. B ......... . 
p. B ••.•.••••• 
E. H .. . ......• 
L. J ....... . 
J. M ••••..•.•• 
E. P ......... . 
W. F •... . • . .•• 
C. G •..•••••.• 
s. z ......... . 
H. F •.......•. 
E. L ......... . 
E. L •.... . .... 
w. 1 ......... . 
M. V •....•...• 
H. ~'{ . ........ . 
R. W •...•.•..• 
w. c ......... . 
H. D ....•••... 
s. 1 ......... . 
S. M •........• 
J. A •..•...••• 
W. B •..•.. . •.• 
C. K ...•.•.... 
F. M ......... . 
D. R .........• 
c. w •.......•• 
E. F ..... . .. . 
Intelligence 
Q.uotient 
98 
98 
98 
98 
98 
97 
97 
97 
96 
96 
96 
96 
96 
96 
95 
95 
95 
94 
94 
94 
94 
94 
94 
94 
93 
93 
93 
93 
92 
92 
92 
92 
92 
92 
91 
Name 
E . L •........• 
R. 1 ......... . 
B. Z . .••.....• 
J. M •••••••••• 
S. P ...... . .. . 
L. S ......... . 
D. S ..... . ...• 
E. S .........• 
J. A .•. .. •.•.• 
C. B .•.•.....• 
1. A ......... . 
H. B .•.•.•.•.• 
E. C .........• 
H. M ..•.••.... 
T. M ....•.•.•• 
F. M .....•..•• 
A. C ....•..... 
H. S .••......• 
F. T ......... . 
R. B .•.•.....• 
F. B •......... 
A. D ••• • .••••. 
J. N ••........ 
F. N •• .••••••• 
F. A .... . . • ... 
'VI. B ......... . 
H. G •..• • ..••• 
J. M.. . . .. .• 
R. C •.......•• 
V. C ••••..•••• 
1. A •......... 
Range ........ . 
Mean ......... . 
Standard 
Deviation ••.. 
Intelligence 
Quotient 
91 
91 
91 
90 
90 
90 
90 
90 
89 
89 
88 
88 
gg 
88 
87 
87 
86 
86 
86 
85 
85 
85 
85 
85 
84 
84 
83 
81 
80 
78 
77 
77-132 
102.20 
10 .75 
The question naturally arises at this point as to whether a selec-
tion of 175 pupils for the experiment, and their subsequent division in-
to thirds, based on raw scores rather t~an intelligence quotients, might 
not have produced a very different choice and grouping of individuals. 
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Calculations of measures of variability and central tendency on such a 
basis were made as indicated in Table 4, which revealed that the entire 
250 pupils made raw scores ranging from 14 to 68, with a mean score of 
36.55 and a standard deviation of 9.65, while the 175 actually selected 
for the experiment had exactly the same range, a mean of 37.10 and a 
standard deviation of 9. 90. This is evldence that the selected pupils 
are representative of the entire group in raw scores as well as in in-
telligence quotients. 
Table 4. A Comparison of the Measures of Variability and Central 
Tendency of the Raw Scores of 250 Tenth Grade Biology 
Pupils with those of 175 Pupils Selected for the Experi-
ment 
Standard 
Group Range Mean Deviation 
(1) (2) (3) (4) 
250 Tenth Grade Biology Pupils ... 14-68 36.55 9.65 
175 Selected Pupils. ............ 14-68 37.10 9-90 
A further analysis was made to see if the 175 selected pupils 
would have fallen int0 differ =nt thirds, had they been arranged in 
the order of raw scores. 
Table 5 shows tha.t of the 59 pupils found in the highest third 
on the basis of intelligence quotients, 52 would have been in the 
same group if based on raw scores, while seven 1ould have fallen in 
the middle third. Of the 58 in the middle third, seven would have 
fallen in the highest third, 47 would still have been in the middle 
third, and four i n the lowest third. Of the 58 in the lo1~est third, 
four ould have moved up to the mi ddle third while 54 would have 
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remained in place. The inference is that there would have been little 
difference in the choice of pupils and their placement in the experinent, 
Ta.ble 5. Comparison of Placement of 175 Pupils in the First Experiment 
According to Intelligence Q,uotients '"i th Placement as it 
would have been if Arranged According to Raw Scores (Mental 
Ages). 
Number of Number of These Pupils in Each Third 
Pupils in if Arranged According to Raw Scores 
Group Experi,nent Highest Middle Lowest 
Third Third Third 
(1) (2) (3) (4) (5) 
Highest Third ... 59 52 7 
l.fiddle Third ..•. 58 7 47 4 
Lo"rest Third .... 58 4 54 
Totals 175 59 58 58 
had raw scores rather than intelligence quotients served as t~e basis 
of grou .)ing. This is probably explained by the fact t hat there were 
few if anyt cases of pupils with very high, or low, hronological ages. 
Table 6 indicates that 93 pupils ~ere of normal chronological age for 
Table 6. Distribution of Chronological Ages of 175 Pupils Se ectad 
for the First Experiment. 
Age 
n 
13 .............•. 
14 .............. . 
15 .............. . 
16 ............... . 
17 .............. . 
Total 
Number of Pu ils 
1 
36 
93 
4o 
5 
175 
high school sophomores, namely 15 years, ..rhile 36 were 14 years old, 
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4o were 16, one was 13, and five were 17. There were obviously no 
11 freak 11 cases due to extreme acceleration or retardation. 
Division of each third into two groups with organization into ex-
perimental and control sections.-- The next step as the division of 
the pupils in each third into two groups, one made up of 35 pupils, to 
be kept intact as a homogeneous section, the other made up of 24 or 23 
pupils to be later divided into two parts and aqsigned with pupils from 
other thirds to two heterogeneous sections. The two groups from any 
third had to be as nearly identica as possible in range, mean, and 
standard deviation, and similar to the entire third in each of these 
meaRures. This was attained by starting at the top of the list and 
taking the second name from every three in order to make up the smaller 
group, with minor variations to meet the reauired numbers. A preliminary 
calculation of the measures of variability and central tendency showed 
need of further minor transfers from one column to another to arrive at 
perfectly equated groups. 
Table 7 shows the division of the highest third into these two 
Table 7. List of 59 Pupils from the Highest Third of the Group 
Divided into T,.ro Groups of 35 and 24 Respectively, and 
Arranged in Order of Intelligence Quotients 
-
Homogeneous High Group Heterogeneous High Group 
Name 
Intelligence Name Intelligence Q,uotient Quotient 
B. E ..••. . ... 132 B. N .......•.• 132 
R. L •......... 128 s. R • .•.••••• • 124 
L. F .......... 27 H. 1{ ••• . •• . ••• 122 
R. 0 .... . ..... 124 P. s .......... 22 
A. P .......... 122 J. w .......... 120 
Table 7. (concluded) 
Homogeneous High Group Heterogeneous High Group 
Name Intelligence Quotient Name 
Intelligence 
Quotient 
G. B •.......•. 120 B. F .......... 117 
D. B •........• 118 s. R .•........ 117 
Ivl. D .......... 118 R. G •........ • 116 
T. D .......... 117 F. D .......... 114 
A. K •..•...•.• 117 F. w .........• 114 
T. B .....•...• 116 L. T .......... 113 
R. M ••..••...• 116 L. D ........• • 111 
A. R .......... 114 R. D .........• 110 
D. F •..•••.•.• 113 E. H ••.••••••• 110 
R. L •...•..... 113 M. l-1 •••••••••• 110 
H. G .......... 112 G. c .......... 109 
I. B .......... 111 M. p •......... 109 
A. o .......... 111 D. s .......... 108 
c. B .........• 110 H. A ••.•••.••• 107 
J. H •.•......• 110 J. B .•.......• 107 
s. s .......... 110 E. c .......... 107 
H. s ....... .. 110 A. B •.•...•..• 106 
c. F . . .. . ..... 109 L. D .... • ..• • . 106 
M. 1 ... . ..... 109 H. K •••..••••• 106 
R. B •......... 108 Range ......... 106-132 
J. s ..... . .... 108 Mean •......... 113.84 
M. c .........• 107 Standard 
R. c .......... 107 Deviation ..• 6.86 
H. K •••...•••• 107 
s. T ......•... 107 
R. A .......... 106 
M. B .........• 106 
T. K •..•.....• 106 
A. M .••••••.•• 106 
E. s .......... 106 
Range ......... 106-132 
Mean •......... 113.80 
Standard 
Deviation .•• 6.94 
groups. The range of the entire third was from 106 to 132, the mean 
113.82, and the standard deviation 6.90. The range of the group of 
35 pupils, to be known hereafter throughout the exp~riment as the 
11 homogeneous high group," was from 106 to 132, the mean 113.80, and 
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the standard deviation 6.94. The range of the group of 24 pupils, to 
be known her eafter throughout the experiment as the "heterogeneous 
high group" was from 106 to 132, t he mean 113.84, and the standard de-
viation 6.86. 
Table 8 shows the division of the middle third in a similar fashion. 
The range of the entire 58 was from 97 to 105, the mean 102.02, and the 
standard deviation 2.31. The range of the group of 35 pupils, to be 
known as the "homogeneous middle group, 11 was from 97 to 105, the mean 
102.01, and the standard deviation 2.32. The range of the group of 23 
Table 8. List of 58 Pupils from the Middle Third of the Group Divided 
into T,..,o Groups of 35 and 23 Respectively, and Arranged in 
Order of I ntelligence ~uotients. 
Homogeneous Middle Group Heterogeneous Middle Group 
Na.me Intelligence Name Intelligence Q)lotient Q)lotient 
L. B •......•.• 105 H. B •...•...•. 105 
L. F .......... 105 E. G .......... 105 
N. H .......... 105 c. M ••.•••••.• lOa M. 0 .........• 105 R. c .......... 10 
B. s .......... 105 F. G .......... 104 
J. F •... . ....• 104 L. c .......... 103 
R. J.• •••••• . . . 104 s. K .•.•..•..• 103 
s. B .... . ....• 103 G. p ••........ 103 
E. c .......... 103 f-.1 . c .......... 102 
s. M •..•.•.••• 103 w. L .........• 102 
E. p • .. .. .... 103 M. s .......... 102 
H. s .......... 103 s. T .. . ...... • 102 
W. B .••......• 102 M. A .......... 101 
R. M •..•..•••• 102 D. D .........• 101 
R. M ••••..•.• • 102 R. G .......... 101 
D. R .......... 102 M. R .......... 101 
A. R . .. .. . .... 102 R. L .......... 100 
H. s . . ........ 102 L. M ••.••••••• 100 
G. w .........• 102 c. L .......... 99 
B. A .......... 101 J. T .......... 99 
L. B ..•.....•• 101 J . 1'11 •••••••••• 98 
E. B ........•• 101 
-1 . s .......... 98 
R. F ..•.....•• 101 s. L •........• 97 A. s .......... 101 Range ......... 97- 105 
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Table 8. (concluded) 
Homogeneous Middle Group Heterogeneous Middle Group 
Name Intelligence Name 
Intelligence 
Quotient Q.uotient 
w. w •......... 101 Mean .......... 102.02 
s. H .......... 100 Standard 
G. B ...... . ... 100 Deviation ...• 2.29 
P. A •.•.. • .... 99 
E. L •........• 99 
D. w .........• 99 
B. F ........... 98 
G. P .. . ....... 98 
V. s .......... 98 
H. J .......... 97 
J. N •.••...••• 97 
Range ......... 97-105 
Mean ....... . .. 102.01 
Standard 
Deviation .... 2.32 
pupils, hereafter known as the "heterogeneous middle group" was from 
97 to 105, the mean 102.02, and the standard deviation 2.29. 
Table 9 shows the di vi <:~ion of the lo·1est third into its two 
groups. The range of the enti.re 58 pupils was from 77 to 96, the 
mean 90.24, and the standard deviation 4.64. The range of the 35 pu-
pil group, hereafter called the "homogeneous low group, 11 was from 78 
Table 9. List of 58 Pupils from the Lowest Third of the Group Di-
vided into Two Groups of 35 and 23 Respectively, and Ar-
ranged in Order of Intelligence ~uotients 
Homogeneous LO\'i Group Heterogeneous Low Group 
Name Intelligence Name Intelligence Quotient Quotient 
F. B .•...•...• 96 P. B •.•..•.... 96 
E. H •.••...•.. 96 J. J.'li , ••••••••• 96 
L. J .......... 96 s. z •......... 95 
E. p •........• 96 H. F .......... 94 
w. F ......... • 95 W. L .......... 94 
c. G .......... 95 H. w .........• 94 
Table 9. (concluded) 
-
Homogeneous Lo,, Group Heterogeneous Low Group 
-------------r------------~------------------r------------------
Name 
E. L ......... . 
E. L .•........ 
M. V .•..••..•. 
R. W •••••.•..• 
H. D..... . .. . 
s. ~ ......... . 
D. R .........• 
C. K ••.•.•..•• 
C. W ••...•..•• 
E. F . ........ . 
R. L ... .... .. . 
B. Z .•......•• 
J. IV! , ••••••••• 
s. p .........• 
D. S •......... 
J. A •••......• 
L. A .•....... 
H. B •........• 
T. M •.••••••.• 
A. C .•...•••.. 
H. S .........• 
F. T ........•. 
R. B •......... 
F. B ......... . 
J. N ••.....••. 
F. A .••.....•• 
W. B •.•...••.• 
R. C •.••.....• 
v. c ......... . 
Range ........ . 
Mean •......... 
Standard 
Devie.tion ...• 
Intelligence 
Q.uotient 
q4 94 
94 
94 
93 
93 
92 
92 
92 
91 
91 
91 
90 
90 
90 
89 
~g 
88 
87 
86 
86 
86 
85 
85 
~~ 
84 
80 
78 
78-96 
90.22 
4.66 
Name Intelligence Q.uotient 
w. c .......... 93 
s. L •.•.•••••. 93 
J. A ••..•.•.•. 92 
w. B ••.•••...• 92 
F. M ••.••••••• 92 
E. L ........•. 91 
L. s .......... 90 
E. s ..... ~ .. . . 90 
c. B •........• 89 
E. c .......... !78 
H. "' .......... gg 
F. M •..•...••• 87 
A. D •........• 85 
F. N ........•. 85 
H. G .......... 83 
J. M •••••••••• 81 
L. A • . .•..•..• 77 
Range ......... 77-96 
Mean •........• 90.26 
Standard 
Deviation 4.62 
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to 96, the mean was 90.22, and the standard deviation was 4.66. The 
range of the 23 pupil group, hereafter called the "heterogeneous low 
group" was from 77 to 96 , the mean was 90.26, and the standard devia-
tion was 4.62. 
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The next procedure was to make up two class sections, heterogene-
ous in composition, from the 24, 23, and 23 pupils teken from the high, 
middle, and low thirds respectively. This was done by desi~nating the 
two sections as "Section A" and "Section B," and assigning pupils from 
each third alternately, starting at the top of each list. A few minor 
adjustments were necessary here , as usual, in order to equate the t,.ro 
sections as perfectly as possible. 
Table 10 shows the assignment of these pupils to sections A and B, 
hereafter called the "control sections" of the experiment. Each has 
Table 10 . List of Pupils Assigned tcControl Sections A and B. 
Section A Section B 
Intelligence Intelligence 
Name Q.uotient Name Q.uotient 
B. N ........• 132 s. B • •...•••• • 124 
l'l. K ••••...•• 122 P. s ....... . .. 122 
s. R •..•.•.•• 117 J. w .......••• 120 
F. D ......... 114 B. F .......... 117 
L. T ......... 113 R. G •••..••••• 116 
R. D ........ • 110 F. ~'{ .......... 114 
M. M. . . . . . . . 110 L. D. . ....... 111 
M. p •.......• 109 E. H .. . ....... 110 
J. B ......... 107 G. c .......... 109 
E. c . . . . . . ". 107 D. s .......... 108 
L. D ......... 106 H. A •••....••• 107 
H. B .. • •.•..• 105 A. B .........• 106 
c. M •••••.•.• lOa H. K • ...••...• 106 F. G ••.•..••• 10 E. G •••.•••..• lOa 
s. K •.•..•.•• 103 R. c .......... 10 
J¥J. c ......... 102 L. c . . ........ 103 
M. s ......... 102 G. p ..... . ...• 103 
i. A ........ . 101 w. 1 .......... 102 
R. G ••••.•••• 101 s. T .•........ 102 
R. L •...... •. 100 D. D .......... 101 
L. I-1 ••••••••• 100 M. R .......... 101 
c. L •.......• 99 J. T ......... • 99 
J. I~ ........ • 98 M. s .......... 98 
s. L •.......• 97 P. B .......••• 96 
J. M •••••••• • 96 s. z .......... 95 
Table 10. (concluded) 
Section A Section B 
Name Intelligence Name Intelligence Q.uotient Q.uotient 
H. F .......... 94 W. L .......... 94 
H. W ......... • 94 w. c .......... 93 
s. L .......... 93 J. A ••....••• • 92 
W. B ..•.•..... 92 F. t-1. ••..•.••• 92 
E. L .......... 91 L. s .......... 90 
E. s .......... 90 c. B •.••...•.• 89 
E. c. . ....... 88 H. M •••.•••••• "'8 
F. t~ •.•....•.• 87 F. N •..•••.... 85 
A. D .......... ?:5 H. G •••••.•••• 83 
J. 1-1 •••••• . .. 81 L. A ••.•.•.• • • 77 
Range ......... 81-132 Range ......... 77-124 
Mean .......... 102.20 Mean .......... 102.20 
Standard Standard 
Deviation .... 10.50 Deviation •..• 11.20 
35 pupils. The range of section A was from 81 to 132, with a mean of 
102.20, and a standard deviation of 10.50. The range of section B 
was from 77 to 124, with a mean of 102.20, and a standard deviation 
of 11.20. It was not possible to equate these sections perfectly 
with respect to range. 
It seemed desirable to recheck the distribution of pupils into 
sections from a different approa.ch, and to this end measures of va-
riability and central tendency were calculated for the 105 pupils in 
the ttree homogeneous or experimental sections and compared with 
those of the 70 pupils in the two heterogeneous or control sections. 
Table 11 shows that the composition of the one group is almost iden-
tical with that of the other, the ranges being 7~-132 and 77-132, 
the means 102.15 and 102.20, and the standard deviations 10.75 and 
10. 85 respectively. 
Table 11. A Comparison of the 1 easures of Variability and Central 
Tendency of the Intelligence Quotients of 105 Pupils in 
the Homogeneous Sections and the 70 Pupils in the Hetero-
geneous Sections 
Standard 
Groups Range Mean Deviation 
(1) (2) (3) (4) 
105 Pupils in Homogeneous Sections 78-132 102.15 10.75 
70 Pupils in Heterogeneous Sections 77-132 102.20 10.85 
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Definition of section designations.-- An explanation of the terms 
used to designate the various groups of the experiment may be in order 
at thie point. The "homogeneous high group" is the group of 35 pu-
pils, selected from the highest third of the entire number, which is 
being taught together as a single class section. The "homogeneous 
middle group" is a group of 35 pupils selected from the middle third 
of the entire number. The "homogeneous low group" is a group of 35 
pupils selected from the lowest third of the entire number. These 
three are referred to as the "homogeneous sections" or the "experi-
mental sections" of the experiment. The "heterogeneous high group" 
is a group of 24 pupils, selected from the highest third of the en-
tire number, equated with the "homogeneous high group" and redistrib-
uted equally through two class sections in such a way t~~t each half 
will have the range, mean, and standard deviation of the entire 24. 
The "heterogeneous middle group" is a group of 23 pupils selected from 
the middle ttird of the entire number and redistributed through the 
same two sections in a similar way. The "heterogeneous low group" 
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is similarly selected from the lowest third of the entire group and 
similarly redistributed through the same two sections. These t •o 
sections, each made up of pupils from all three thirds and from the 
entire range ir: each third, are hereafter referred to as "hetero-
geneous sections" or 11 control sections." When the term "hetero-
geneous section" is used it means a class section actually hetero-
geneous in its composition. When the term "heterogeneous high group 11 
is used, it means the pupils from the highest third who are distrib-
uted through the two heterogeneous sections. 
Summarization of statistical characteristics of all groups.-- A 
recapitulation of the measures of central tendency and variability 
discussed so far in this chapter may be of assistance in clarifying 
the picture in the mind of the reR.der. Table 12 is such a summary. 
It will be seen that the entire 250 tenth grade pupils studying bi-
ology, the 175 selected for the experiment, the 105 placed in homo-
geneous or experimental sections, and the 70 placed in heterogeneous 
or control sections, are all practically identical with respect to 
range, mean, and standard deviation. furthermore, ea.ch of the hro 
heterogeneous or control sections, la.belled 11 A11 and 11 B11 , presents 
the same picture so that sections which are intended to be hetero-
geneous a.re truly cross sections of the entire biology enrollment. 
The upper and lower limits of control section B are both somewhat 
lower than those of control section A because of limited numbers at 
the extremes of the entire heterogeneous group. Tbe individuals in 
these control sections who come from any particular third are in 
turn almost perfectly equated with the individuals from the same 
third who have been placed in homogeneous sections in that the hro 
groups from each third have almost identical ranges, means, and 
standard deviations. 
Table 12. Summary of Statistical Calculations Used in Grouping and 
Equating the Five Sections used in the First ~~erirrent. 
Standard 
Group Range Jo1ea.n Deviation 
(1) (2) (3) (4) 
All 250 Tenth Grade Biology Pupils ...... 77-132 102.20 10.75 
175 Selected Pupils . ... ............ .... 77-132 102.20 10.75 
59 Pupils in Highest Third ............. 106-132 113.82 6.90 
35 Pupils in Homogeneous High Section 106-132 113.80 6.94 
24 Pupils in Heterogeneous High Group 106-132 113.84 6.86 
58 Pupils in Middle Third ....... 0 •••••• 97-105 102.02 2.31 
35 Pupils in Homogeneous rHddl e Section 97-105 102.01 2.32 
23 Pupils in Heterogeneous Middle Group 97-105 102.02 2.29 
58 Pupils in Lowest Third ............. 77-96 90.24 4.64 
35 Pupils in Homogeneous Low Section ... 78-96 90.22 4.66 
23 Pupils in Heterogeneous Low Group ... 77-96 90.26 4.62 
105 Pupils in Homogeneous Sections······ 78-132 102.15 10.75 
70 Pupils in Heterogeneous Sections ... 0 77-132 102.20 10.85 
35 Pupils in Control Section A········· 81-132 102.20 10.50 
35 Pupils in Control Section B .. · · · · · · 77-124 102.20 11.20 
Location of sections in daily schedule.-- In order to avoid 
deliberately giving any p~rticular section whatever advantage might 
lie in assignment to the so-called "more desirable" periods 0f the 
school day, this assignment was decided by lot. In the school in 
which the experiment was conducted the program is divided into six 
blocks, five of which meet in any one day. All classes meet four 
time each week for a 60 minute period. They come at the same time 
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each day, except Block 6 which meets in second period on Tuesday, third 
period on Wednesday, fourth period on Thursday, and fifth period on 
Friday, the other blocks disappearing from the schedule on these days. 
Table 13 shows the assignment to periods. 
Table 13. The Assignment of Biology Classes in the Daily Schedule 
Class Period 
Homogeneous High Section... 4 
Homogeneous Middle Section. 6 
Homogeneous Low Section... 2 
Heterogeneous Section A.... 5 
Heterogeneous Section B.... 1 
All classes were given to the same teacher, Miss H, and all met 
in the same room. 
Effect of drop-outs during school year.-- In most secondary 
schools the tenth grade is greatly depleted during the year by drop-
outs as in this year a great many pupils reach their sixteenth birth-
day and the end of their compulsory school period. It is natural, 
therefore, to find the number of pupils in this experiment shrink-
ing regularly throughout the year. The drop-outs are listed in 
Table 14 and the effect of this shrinkage is shown in Table 15. It 
will be noted that the highest and middle thirds remained prac-
tically intact throughout the year. There was considerable shrink-
age in the two groups t~~en from the lowest third, eight of the 35 
in the homogeneous group and seven of the 23 in the heterogeneous 
sections lea,ring the school for some reason. There were no pupils 
who dropped the subject but remained in school. These drop-outs 
Table 14. List of Pupils who Left School During the First Experi-
ment 
Group Na!pe Intelligence Q.uotient 
(1) 
Homogeneous High .........•.•.... 
(2) (3) 
T. B. 116 
Heterogeneous High . . . ......... . G. c. 109 
Homogeneous Middle ........... . A. s. 101 
W. B. 102 
Heterogeneous Middle ........... . none 
Homogeneous Low •................ F. A. 84 
w. B. 84 
v. c. 78 
R. c. 80 
T. M. 87 
E. P. 96 
R. W. 94 
M. V. 94 
Heterogeneous Low ........ . ....•. L. A. 77 
c. B. 89 
H. G. 83 
J. M. 81 
F. M. 92 
F. N. 85 
E. s. 90 
changed the composition of the two lowest groups, leaving them still 
equated as to range, but raising the mean intelligence quotient from 
90.22 to 91.10 in the homogeneous group and from 90.26 to 92.12 in 
the heterogeneous group, and reducing the standard deviation to a 
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considerable extent, from 4.66 and 4.62 to 3.54 and 3.12 respectively. 
Administration of the First Experiment 
Teacher, textbook, and course of study.-- The teacher in charge 
of the biology classes included in the first experi~ent was Miss H., 
a teacher of excellent training in the field of science 1·ri th several 
years of experience in teaching biology and chemistry as well as sev-
BO 
Table 15. Comparison of the Number of Pupils at the Beginning and at 
the End of the First Erperiment 
Number Range of In- Mean of In- Standard De 
viations of Group of telligence telligence Intelligenc 
Puuils OnotielltS Q.uot ietLt s O.uoti mts e 
Be- I Be-
gin~ Begin- Begin- gin-
ninE Enc ning End ning End ning End 
(1) (2) 3) (4) (5) (6) (7) (B) (9) 
Homogeneous High ....... 35 34 106-132 106-132 113.80 113.70 6.94 7.02 
Heterogeneous High ...... 24 23 106-132 106-132 113.84 n4.o4 6.86 6.94 
Homogeneous Middle. ... . 35 33 97-105 97-105 102.01 102.02 2.32 2.39 
Heterogeneous Middle .... 23 23 07-105 q7 -105 102.02 102.02 2.29 2.29 
Homogeneous Low ........ 35 27 78-96 85-96 90.22 91.10 4.66 3.54 
Heterogeneous Low ....... 23 16 77-96 ~5-96 90.26 92.12 4.62 3.12 
Control Section A •...... 35 33 81-132 85-132 102.20 103.10 10.50 10.05 
Control Section B ••.•••• 35 29 77-124 88-124 102.20 104.01 11.20 9.55 
All Homogeneous Groups- 105 94 78-132 85-132 102.15 10~.30 10.75 10.05 
All Heterogeneous Groups 70 62 77-132 85-132 102.20 10 .10 10.85 9.75 
eral years of experience in a commercial laboratory. 
The textbook in use in the c1a!':S was 1'Everyday Problems in Bio1ogy 11 
by Pieper, Beauchamp, and Frank, a publication of Scott, Foresman and 
Company.!/ Accompanying the text in all sections was a workbook called 
11 A Study Book in Biology to Accompany Everyday Problems in Biology 11 by 
Beauchamp, one of the authors of the text a.nd published b~r the same 
company.g/ This workbook is similar to many others in the field and is 
made up of questions to be answered, lists to be made, statements to be 
1/ Charles J. Pieper, Wilbur L. Beauchamp, and Orlin D. Frank, Every-
day Problems in Biology, Scott, Foresman and Company, Chicago, Illinois, 
1932. 
g/ Wilbur L. Beauchamp, A Study Book in Biolog~ to Accompany Everyday 
Problems in Biolog~. Scott, Foresman and Company, Chicago, Illinois, 1934. 
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completed, experiments to be performed, and all the other tasks that are 
characteristic of such books which attempt to guide the study of pupils. 
Reference has already been made to the unit organization of the course. 
Differentiation between sections.-- It was deemed advisable, as 
previously stated, to keep the outcomes expected, that is to say the 
units, or concepts, constan.t for all sections with modifications to be 
made in the methods used in each section rather than in the things to 
be taught. This point should be kept in mind as conclusions are dra.\..rn 
since the study definitely limits itself to the question of results 
with uniform objectives rather than with varying objectives. If one 
decides to teach distinctly different things to different groups, there 
is no basis for comparison of results except the name of the course. 
The teacher \Oras informed in advance of the make-up of each section 
so that she might make .,rhatever adjustment of method might seem advis-
able in the light of this knowledge. Some thought was given to the idea 
of letting her discover for herself the type of pupils in each section 
so that there might be no po ~ sibility of prejudice but this plan might 
have ignored the real purpose of grouping which is to take advantage of 
such kno\Otledge as might be available. The commercial laboratory ex-
perience of the teacher made it seem likely that she would have the nec-
essary impartia.l attitude. 
Variations in method developed as the course progressed. Naturally, 
much of this differentiation was the direct result of the personality of 
the teacher. It is impossible to list the differences in procedures as 
they varied from time to time and often appeared without previous plan-
ning. For example, in the homogeneous high section there was a tend-
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ency to go into complete details on some of the more complicated points 
in reaching an understanding of an idea, while some of the simpler as-
pects were treated as briefly as the ability of the class seemed to 
"'arrant. On the other hand, in the homogeneous low section there '..ras 
a tendency to go more slowly and carefully on the fundamentals that 
were more obvious to the brighter pupils in the other sections, even 
at the expense of leaving out some of the work that \oTa.s intended to 
give refinement to the general concept. Certain workbook exercises 
were omitted for the slower sections but assigned for the up~er group. 
In mixed sections, no such distinctions could be made, and the general 
procedure wa.s to teach for the middle of the class, encouraging the 
more able to do addi tiona.l projects, and the less able to come to the 
teacher for special help. 
Testing.-- The testing program has already been discussed in 
Chapter II. It was carried out exactly as planned. 
Treatment of drop-outs.-- \fuen the reader comes to the raw data in 
the appendix, he will note that the number of pupils compared is not 
exactly the same on any one test as on every other test. This is ex-
plained by the fact that there were drop-outs in the classes from time 
to time. Only those pupils are included in the tables for any one test 
who appeared for both the initial and final testing on that unit. That 
is to say, pupil A. B., who took the Presson test in September and left 
school in February, was eliminated from the data compiled on both the 
initial and final Presson test because he left school befor e the end 
of the year. On the other hand, the same pupil, A. B., was in school 
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long enough to take both initial and final tests on Units I, II, and 
III. He is, therefore, included in these data even though he is not 
included in the data on the Presson test for the yea.r or in the data. 
for the remaining unit tests . The writer justifies the practice on 
the ground that each of the unit tests is a distinct test and that 
Table 15 shows that the drop-outs did not materially alter the ma~e-up 
of the groups. Since mean gains are the basis of comparison, the va-
lidity of results is not altered by the practice. 
All test papers were scored twice to reduce the possibility of 
error. When the marking and scoring of papers "ras done by someone 
other than the writer, frequent samples were re-checked by the "~iter 
to insure against the possibility of persistent errors. The few errors 
found were so scattered and so small that they cast no reflection on 
the reliability of the scoring. 
Summary 
Organization. - - The techniques used in the organization of the 
first experiment have been described step by step, from the initial 
testing for intelligence quotients of 250 tenth grade pupils elect-
ing biology to the final assignment into five class sections of the 
175 pupils chosen for the experiment. One of ttese sections was made 
up entirely from the highest third of the group , another from the mid-
dle third, and another from the lowest third. The other two sections 
1~ere deliberately made heterogeneous, each representing a vertical 
cross-section of the entire group. The various groups involved were 
equated almost perfectly in range, mean, and standard deviation at 
the beginning of the experiment. This balance remained practically 
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unchanged throughout the year except in the two grou s from the lowest 
third, where drop-outs at the lower end of the sca.le shortened the range, 
raised the mean, and decreased the stB~dard deviation, leaving the mean 
of those assigned to homogeneous low groups slightly lower than those 
of the heterogeneous loN group, with a some~rhat higher standard devia-
tion. 
Administration.-- The five sections were taught by one teacher who 
knew the purpose and organiza.tion of the experiment. All classes used 
the same course of study, textbook, and workbook, differentia.tion being 
achieved by variation in method as the situation demanded. A standard-
ized biology test in two parts was given at the beginning and at the 
end of the year and a unit test was given at the beginning and at the 
end of each of the 12 units of the course. 
CHAPTER IV 
RESULTS A1ill CONCLUSIONS OF THE FIRST EXPEHit4ENT 
Date from the First Experiment 
Purpose of the chapter.-- The previous chapters have described 
the work of the experiment up to the point at the end of the first year 
when data were available for study. This chapter will present these 
date., and the conclusions that were drawn from t:tem tentatively, pend-
ing confirmation or refutation by later evidence. 
Table 16. The Range, Mean, and Standard Deviation of Initial Scores, 
Final Scores, and Gains Made by the Homogeneous Low Group 
on Ea.ch Test in the First Ex-periment. 
Initial Scores Final Scores Gains 
Stand- Stand- Sta.nd-
ard ard a.rd 
Devia- De via- Devia-
Test Range Mean tion Range Mean tion Range Mea.n tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 8-39 23.60 7.50 39-77 54.14 10 .70 6-60 30.54 12.70 
II 11-46 27.43 8.30 36-67 47.31 9.ao 4-49 19.88 10.00 
III 2-32 12.64 8.50 36-77 49.77 9. 0 7-64 37.13 11.95 
IV 22-44 34.4o 4.95 35-65 44.70 7.50 -2-31 10.30 8.45 
v 31-46 37.74 4.90 36-73 49.48 8.50 
-a-39 11.74 8.05 VI 27-45 35.63 4.45 40-69 50.16 6.95 -34 14.53 6.95 
VII 23-43 34.47 5.00 39-66 52.87 6.85 2-35 18.4o 8.20 
VIII 21-42 32.66 5.75 4o-74 52.41 8.65 5-47 19.75 8.35 
IX 26-44 34.28 4.45 36-74 54.oo 10.35 2-45 19.72 12.20 
X 25-45 34.72 5.20 35-70 48.86 !L30 -3-36 14.14 8.75 
XI 24-38 31.70 3.85 36-68 49.89 8.00 4-42 18.19 9.15 
XII 27-55 40.15 7.10 43-69 57.81 7.00 4-36 17.66 8.75 
Pres-
son 1A 5-21 11.85 4.55 15-59 31.26 8.85 5- 43 19.41 7-75 
Pres-
son 2A 4-29 12.96 6.05 21-64 36.63 10.70 10-49 23.67 8.70 
- 85 -
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Original data in ap,endix.-- Space does not permit the inclusion 
here of all the data compiled. Appendix A presents in ta.bular form 
the initial score, the final score, and the gain made by each pupil on 
Table 17. The Range, Mean, and Standerd Deviation of Initial Scores, 
Final Scores, and Gains ~ade by the Heterogeneous Lor 
Group on Each Test in the First Experiment. 
Initial Scores Final Scores Gains 
Stand- Stand- Sta.nd-
ard ard ard 
Davia- Devia.- Devia-
Test Range Mean tion !Range Mean tion Range .>1ean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (l()) 
I 10-38 24.19 8 . 20 44-75 57.88 9.85 16-54 33.69 10.45 
II 4-44 25.64 11.25 38-77 55.05 10.05 10-73 29.41 17.15 
III 0-39 15.33 10.20 23-81 53.47 13.30 9-77 38.14 16.55 
IV 25-49 36.80 5.60 33-67 48.60 8.5:- -8-36 11.80 9.90 
v 28-48 3~L33 5.50 42-61 50.94 6.15 4-19 12.61 4.70 
VI 28-42 34.69 3.95 42-68 53.69 6.95 11-32 19.00 5.60 
VII 24-46 36.06 5.85 44-74 57.13 7.05 ll-38 21.07 6.15 
VIII 28-42 33.06 4.05 4o-75 56.75 8.55 12-33 23.69 6.05 
IX 29-45 35.37 4.65 }l-l-86 63.62 11.90 8-54 28.25 10.90 
X 27-45 35-94 5-75 43-66 54.50 6.10 6-29 18.56 6.25 
XI 24-41 31.56 5.55 4o-64 53-37 6.25 11-29 21.81 5.15 
XII 34-53 41.12 4.85 53-80 62.51 7.70 4-42 21.41 8.90 
Pres-
son lA 4-24 11.94 5.00 22-53 34.oo 8.55 7-39 ?2.06 8.00 
Pres-
son 2A 7-26 15.44 5.25 19-56 4o.oo 11.00 12-42 24.56 9.70 
each test. From i t are found the range, mean, and standard deviation of 
scores made by e~ch of the six groups on each test. 
Summary of these data in Tables 16 - 24.-- TP.b1es 16 to 2~ in-
elusive, present in summarized form the range, mean, and standard de-
viation of the initial scores, final scores, and gains, made by the 
homogeneous low group, the heterogeneous low group, the homogeneous 
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middle group, the heterogeneous middle group, the homogeneous high group, 
and the heterogeneo~s high group, respectively, on each test given in 
the experiment. Tables 22 and 23 present the same data for all homo-
Table 18. The Range, Mean, and Standard Deviati on of Initial Scores, 
Final Scores, and Gains Made by the Homogeneous Middle 
Group on All Tests in the First Experiment. 
Initial Scores Final Scores Gains 
Stand- Stand- Stand-
ard ard ard 
Devia• Davia- Devia-
Test Range Mean tion Range Mean tion Range Mean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 9-4o 24.28 8.90 4o-86 61 . 73 8.10 12-64 37.45 12.55 
I! 11-47 29.71 9.15 45-76 60 .36 7.35 3-49 30.65 11.25 
III 3-45 15.91 11.25 41-83 62 .57 10.55 16-77 46.66 16.70 
IV 18-51 39.33 6.50 38-65 51.57 6.15 -5-33 12.24 g.75 
v 29-50 4o.oo 6.10 44-72 56.31 6.75 4-34 16.31 7.30 
VI 23-47 35-78 5. 35 34-69 55.00 8.45 0-39 19.22 7.90 
VII 26-48 36.84 7.05 43-76 58.88 8.90 5-38 22.04 8.30 
VIII 26-45 36.03 4. 75 4o-78 60.28 9.00 6-1+7 24.25 8 .40 
IX 23-46 35-97 6.75 30-85 62.52 10.45 3-54 26.55 11.15 
X 31-53 39.82 4.10 4o-70 56.39 7.45 3-28 16.47 6.85 
XI 21-48 35.18 7.20 40-68 52.61 7.10 6-47 17. 3 8.30 
XII 31-55 44.18 6.15 47-81 64.12 7.4o 4-34 19.94 6.80 
Pres-
son 1A. 6-24 13.72 5.90 19-66 38.72 10.10 1-49 25.00 10.65 
Pres-
son 2A 4-33 16.79 6.70 28-60 44.15 tL95 lo-44 27.36 8.35 
geneously grouped pupils and all eterogeneously grouped pupils re-
spective1y, combined without regard for ability level. Table 24 
presents the range, mean, and standard deviation of all initial scores 
made on each test by all pupils taking part in the experiment. The 
ranges and some of the standard deviations are presented here simply 
as a matter of record. The standard deviations of the gains are used 
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in calculating the probable errors of the differences in mean gains, 
necessary in determini ng the significance of the differences dis-
closed. 
Table 19. The Range, Mean a.nd Standard Deviation of Initial Scores, 
Final Scores, and Gains ~ade by the Heterogeneous Middle 
Groups on Each Test in the First Experiment 
Initial Scores Final Scores Gains 
Stand- Stand- Stand 
ard ard ard 
De via- Davia- De via 
Test Range Mean tion Range Mean tion Range Mean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 7-44 24.4o 8.85 47-78 63.44 9.75 19- 62 39.04 11.75 
II 4- 45 29.04 . 12 . 05 45- 75 59 .13 9.85 3-57 30.09 15 . 15 
III 1-31 16.00 8.60 34-83 5~ . 50 13 . 10 14-73 42.50 16.35 
IV 31- 47 39.04 4.35 39-71 52.08 10.80 -2-35 13.04 10.05 
v 25-54 4o.44 6.55 42-75 58 .22 11.95 0-38 17.78 10.25 
VI 32-51 4o.22 5-95 35-72 57.44 8.05 3-39 17.22 8.65 
VII 28- 49 39.13 5.65 35-74 58.6'5 10.05 -2-38 19.'12 10 .10 
VIII 22-44 35 .57 5.95 47-81 61.74 8.60 6-55 26.17 11.60 
IX 30-42 38.26 5.00 48-87 67.43 11.90 11-53 29.17 11.95 
X 28-46 3s:(.22 4.75 48-76 59.04 7.50 8-3~ 2o.8c 9.00 
XI 27-43 35.48 4.95 48-71 57.70 7.05 6-3~ 22.22 6.50 
XII 35-62 47.00 6.35 51-84 67.65 9.35 4-44 20.65 10.80 
Pres-
son lA 6-25 14.91 5.30 30-63 42.30 9.50 10- 51 27.39 9 .95 
Pres-
son 2A 3-33 18.35 8.65 26-71 48.30 11.45 14-59 29.95 10.70 
Recaoit~lation in Tables 25-28.-- Tables 25, 26, and 27 are re-
capitulations from the preceding tables of t~e mean i nitial scores, 
mean final scores, and mean gains, made on each of the tests by the 
pair of equated groups on each ability level, hile Table 28 presents 
the same comparison of scores made by all homogeneous and all hetero-
geneous pupils. 
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Explanation of low initial scores on three unit tests.-- Atten-
tion might well be called at this time to the fact that the initial 
scores made on unit tests I, II, and III are somewhat lower, and the 
Table 20. The Range, Mean, and Sta.ndard Deviation of Initial Scores, 
Final Scores, and Gains Made by the Homogeneous High Group 
on Each Test in the First Exueriment 
Initial Scores Final Scores Gains 
Stand- Stand- Stand 
ard ard ard 
Devia- Devia- De via 
Test Range Mean tion Range Mean tion Range Mean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 15-53 26.77 9.20 55-84 74.23 7.20 16-65 47.46 10.60 
II 2-58 33.12 13.00 54-81 70.15 6.65 13-69 37.03 12.45 
III 2-49 16.56 10.45 59-91 74.56 8.85 21-76 58.00 11.85 
IV 31-58 42.53 5.85 49-78 63.15 8.30 4-37 20 ,f;2 7.70 
v 28-67 46.62 8.65 51-81 67.00 7.20 3-41 20.38 7.55 
VI 29-65 42.80 8. 85 50-77 64.24 6.6:; 7-36 21.44 7.60 
VII 27-60 41.71 8.50 54-76 67.77 5.75 n-4o 26.06 7.15 
VIII 20-47 39.03 7.20 51-82 72.06 6.45 6-46 33.03 6.45 
IX 26-62 41.24 7.00 53-~9 77 . 07 7.80 18-53 36.53 7.50 
X 30-61=1 42.50 7.55 46-77 64.18 7.85 7-37 21.68 7.50 
XI 23-49 38.24 7.00 49-75 62.94 6.60 7-32 24.70 5.45 
XII 26-63 4g.85 7.20 58-85 70.20 6.65 10-42 21.35 7.05 
Pres-
son lA 3-38 16.85 7.95 37- 2 55.62 11.75 21-56 38.77 9 .45 
Pres-
son 2A 4-51 22.65 10.90 34-78 56.68 11.70 20-48 34.03 8.05 
gains correspondingly higher, than the initial scores and gains made 
on the other unit tests. This is due to the fact that no instructions 
as to guessing were given on the first three tests. This was perhaps 
an oversight since the test suggests that all items be attempted by 
the pupil although no special attention was called to this instruction. 
As a result, many pupils omitted on the initial teet most ans ers of 
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which they were not reasonably sure. The range of correct answers was 
very wide, r.lth correspondingly large standard deviations. The tend-
ency on final testing was to attempt all questions, even though no 
Table 21. The Range, Mean, and Standard Deviation of Initial Scores, 
Final Scores, and Gains de by the Heterogeneous High 
Group on Each Test in the First Experiment 
Initial Scores Final Scores Gains 
Stand- Stand- Stand-
ard ard ard 
Devia- Davia- Devia-
Test Range Mean tion Range Mean tion Range Mean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 9-58 27.13 12.65 5g-86 72.39 ~.4o 24-64 45.26 11.5~ 
II 15-55 33.95 10.85 47-g5 67 .78 10.25 ll-5fl 33.83 11.50 
III o-42 17.56 9.95 43-90 69.43 13.65 22-77 51.87 12.25 
IV 30-58 42.69 5.90 45-77 64.08 8.20 7-33 21.39 7.95 
v 32-66 47.26 9.25 49-83 64.09 9.45 4-29 16.83 6.85 
VI 32-68 43.18 8.90 49-78 63.09 7.20 6-30 19.91 5.85 
VII 32-59 43.09 7.25 60-80 68.78 5.90 16-36 25.69 6.25 
VIII 30-49 39.74 5.25 39-83 69.30 10.75 8-42 29.56 10.00 
IX 33-57 42.91 7.15 58-90 77.74 9.80 22-49 34.83 6.90 
X 36-59 43.44 5.85 52-77 62.74 7.60 10-34 19.30 5.70 
XI 34-51 40.22 5.05 46-78 62.30 7-95 8-39 22.08 8.10 
XII 34-61 50.44 8.40 57-85 70.82 8.60 6-36 20.38 8.00 
Pres-
son lA 5-37 16.35 8.15 31-86 57.17 14.05 16-63 4o.82 12.05 
Pres-
son 2A 9-51 23.52 12.60 33-88 59.56 14.35 17-55 36.04 12.15 
special instructions to do so had been given. Beginning with t~e fourth 
unit, instructione. \-!ere given to attempt all questions. This had the 
effect of increasing the a.verage initial score, narrowing down the 
range, and decreasing the standard deviation. There was no indication 
of any difference between groups in the proneness toward guessing so 
that there seems to be no reason for concern over the fact that the 
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gains on these three tests are unusually large. Furt~ermore, the fact 
that the standard deviation of the initial scores on the first three 
tests was high resulted in the comparable measure used (the difference 
Table 22. The Range, Mean, and Standard Deviation of Initial Scores, 
Final Scores, and Gains Made by All Homogeneously Grouped 
Pupils on Each Test in the First Experiment. 
Initial Scores Final Scores Gains 
Stand- Stand- Stand-
ard ard ard 
Davia- Devia• Devia-
Test Range Mean tion Range Mean tion Range Mean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 8-53 24.88 8.60 39-86 63.37 12.25 6-65 38.49 13.90 
II 2-58 30.12 10.40 36-81 59 . 36 12.35 3-69 29.24 13.45 
III 2-49 15.10 10.30 36-91 62.68 14. 05 7-77 47.58 16.20 
IV 18-58 38.93 6.70 35-78 53.51 10.45 -5-~7 14.58 9.45 
v 28-67 41.60 7.80 36-81 57.88 10.40 -3- 1 16.28 8.35 
VI 23-65 38.22 7.40 34-77 56.76 9.30 0-39 18.54 8.05 
VII 23-60 37.82 7.80 39-76 60.15 9.55 2-4o 22.33 8.50 
VIII 20-47 36.07 6.25 40-82 62.09 11.40 5-47 26.02 9.65 
IX 23-62 37.32 6.95 30-89 65.34 13.75 2-54 28.02 12.30 
X 25-65 39.23 6.60 35-77 56.87 9.80 -3-37 17.64 3.30 
XI 21-49 35.29 6.75 36-75 55.56 9.15 4-47 20.27 8.40 
XII 26-63 44.71 7.70 43-85 64.51 8.65 4-42 19.~0 7.65 
Pres-
son lA 3-38 14.32 6.75 18-82 42.69 14.60 1-56 28.37 12 . 40 
Pres-
son 2A 4-51 17.81 9.25 21-78 46.52 13.30 10-49 28.71 9. 35 
in mean gains divided by the standard deviation on the initial test) 
being very close to what it would probably have been had the guess-
ing instructions been given at the start of the experiment. In order 
to keep the conditions as nearly equal as possible, a similar pro-
cedure was fol1o fed in the second and third years of the experiment; 
that is, no instruction to attempt all items was given until the 
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fourth unit in each year. 
Differences in mean gains .-- Table 29 shows the mean gain made 
by each group on each test, together with the difference between the 
mean gains made by the homogeneous and heterogeneous groups on eAch 
Table 23. The Range, Mean, and Standard Deviation of Initial Scores, 
Final Scores, and Gains Made by All Heterogeneously Grouped 
Pupils on Each Test in the First Experiment. 
Initial Sc') res Final Scores Gains 
Stand- Stand- Stand 
ard ard ard 
Davia- Devia- Devia 
Test Range Mean tion Range Mean tion Range l'1ean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 7-58 25.25 10.15 44-86 64.66 10.60 16-64 39 .41 12.15 
II 4-55 29.62 12.00 38-85 60 .74 11.50 3-73 31.12 15.65 
III o-42 16.33 9.50 23-90 60.71 14.85 9-77 44 .38 16.20 
IV 25-58 39.64 5-90 33-77 55.21 11.35 -8-36 15.57 10.15 
v 25-66 42.30 8.35 42-83 58.28 10 . 65 0-38 15.98 8.15 
VI 28-68 39.89 7.65 35-78 58.56 8.40 3-39 18.67 7.10 
YII 24-59 39.81 6.95 35-80 62.02 9.65 -2-38 22.21 8.45 
VIII 22-49 36.47 6.05 39-83 63.26 10.65 6-55 26.79 10.10 
IX 29-57 39.24 6.70 39.90 70.27 12.80 8-54 31.03 10.55 
X 27-59 39.56 6.15 43-77 59.24 7.95 6-38 19.68 7.30 
XI 24-51 39.26 6.05 4o-78 58.29 8.10 6-39 22.03 7.65 
XII 34-62 46 .76 7.85 51-85 67 .52 9 .25 4-44 20.76 9 .30 
Pres~ 
son 1A 4-37 14.68 6.70 22-86 45.68 14.85 7-63 31.00 13.00 
Pres-
son 2A 3-51 19.52 10.15 19.88 50.34 14.75 12-59 30.82 11.90 
ability level. The same data are shown for all homogeneous groups 
together and all heterogeneous groups together. M1 represents the 
mean gain made by the homogeneous group on any test, M2 the mean 
gain made by the corresponding heterogeneous group on the same test, 
and M1-M2 the difference between these two mean gains . When this 
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difference is in favor of the homogeneous group it is marked ~ositive; 
when it is in favor of the heterogeneous group it is marked ne~ative. 
Translation into a comparable measure.-- Since not all the tests 
Table 24. The Range, Mean, and Standard Deviation of the Initia.l Scores 
Made by All Pupils on Each Test in the First Experiment. 
Standard 
Test Range Mean Deviation 
(1) (2) (3) (4) 
I 7-58 25.03 9.30 
II 2-as 2Q.91 11.20 
III o- 9 15.60 10.00 
IV 18-58 39.21 6.40 
v 25-67 41.88 8.05 
VI 23-68 38.85 7.55 
VII 23-60 38 .60 7.30 
VIII 20-49 36.23 6.15 
IX 23-62 38.08 7.00 
X 25-65 39.36 6.45 
XI 21-51 35.66 6.60 
XII 26-63 45.53 7.75 
Pres-
son lA 3-38 14.46 6.65 
Pres-
son 2A 3-51 18.4g 9.65 
used in the experiment contained the same number of items, these M1-M2 
differences on different tests cannot be compared with each other di-
rectly, nor can they be combined into a single number to represent the 
net difference, or the average difference, on all tests. By dividing 
M1-M2 by the standard deviation of the initial scores made by all pu-
pils on a given test, however, a measure is obtained which it is sta-
tistically po ssible to compare with other such measures, or to combine 
with other such measures into averages or totals. Table 30 presents 
94 
1-r-12 for each group on each ability level on each test, and for all 
homogeneous and heterogeneous groups combined, translated into this 
new measure by dividing M1-M2 by the standard deviation of the initial 
Table 25. Mean Initial Scores, Mean Final Scores, and Mean Gains Made 
by the Homogeneous Lo,., and Heterogeneous Low Groups on Each 
Test in the First Experiment. 
Homogeneous Low Group Heterogeneous Low Group 
Mean Mean Mean Mean 
Initial Final Mean Initial Final Mean 
Test Scores Scores Gains Scores Scores Gains 
(1) (2) (3) (4) (')) (6) (7) 
I 23.60 54.14 30.54 24.19 57.88 33 .69 
II 27.4a 47.31 19.88 25.64 55.05 29.41 
III 12.6 4q. 77 37.13 15.33 53.47 38.14 
IV 34.4o 44.40 10.30 36.80 4R.60 11.80 
v 37.74 49.48 11.74 38.33 50.94 12.61 
VI 35.63 50.16 14.53 34.69 53.69 19.00 
VII 34.47 52.87 18.4o 36.06 57.13 21.07 
VIII 32.66 52.41 19.75 33.06 56.75 23.69 
IX 34.28 54.oo 19.72 35-37 63.62 28.25 
X 34.72 4~.86 14.14 35.94 54.50 Ul.56 
XI 31.70 49.89 18.19 31.56 53.37 21.81 
XII 40.15 57.81 17.66 41.12 62.51 21.41 
Pres-
son lA 11.85 31.26 19.41 11.94 34.oo 22 .06 
Pres-
son 2A 12.96 36.63 23.67 15.44 4o.oo 24.56 
scores made by all pupils on that test. This standard deviation is 
hereafter indicated by the symbol <$ T. These initial standard de-
viations are taken from Table 24. 
Determining the reliability of the differences.-- The next 
task was the determination of the reliability of the measure M1-M2 
T 
before going on to a. consideration of the meaning of the differ-
ences discovered. The degree of reliability is indicated by a 
critical ratio, to be defined as the ratio of the measure M1-M2 to 
~ T 
its prob <> ble error, As already explained in Chapter II, both the 
maximum and minimum values of this probable error were calculated 
Table 26 . ~ean Initial Scores, Mean Final Scores, and Mean Gains 
Made by the Homogeneous Middle and Heterogeneous Middle 
Groups on Each Test in the First Experiment. 
Homogeneous Middle Group Heterogeneous Middle Gr 
Mean Mean Mean Mean 
Initial Final Mean Initial Final Mean 
Test Scores Scores Gains Scores Scores Gains 
(1) (2) (3) (4) (5) (6) (7) 
I 24.28 61.73 37.45 24.4o 63.44 39.04 
II 29.71 60.36 30.65 29.04 59.13 30.09 
III 15.91 62.57 46 . 66 16 . 00 58.50 42.50 
IV 39.33 51.57 12.24 39.04 52.08 13.04 
v 4o.oo 56.30 16.31 4o.44 5 ~ .22 17.78 
VI 35.78 55.00 19.22 4o.22 57.44 17.22 
VII 36.84 58.88 22.04 39.13 58.65 19 . 52 
VIII 36.03 60.28 24.25 35.57 61.74 26 . 17 
IX 35.97 62.52 26.55 38.26 67.43 29.17 
X 39.82 56.39 16.57 3~ . 22 59.04 20.82 
XI 35.18 52.61 17.43 ,5.48 57.70 22.22 
XII 44.18 64.12 19.94 7.00 67.65 20.65 
Pres-
son lA 13.72 38.72 25.00 14.91 42.30 27.39 
Pres-
son 2A 16.79 44.15 27.36 18.35 48.30 29.95 
Ml-M2 using the short formula P. E. • 
~ T 
maximum probeble error, and the long formula 
P. E. Ml_!;!2 ~ ·f 745 v412 t~22 - 2 r 12 ~ 1.6. 2 for the minimum 
oup 
6. T T Nl 1J2 VNl N2 
probable error where £ 1 is the standard deviation of the mean gain 
made by the homogeneous group (Ml).~ 2 is the standard deviation of 
the mean gain made by the heterogeneous grouf (M2), N1 is the 
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number of cases in the homogeneous group, N2 is the number of cases 
in the heterogeneous group, and r12 is zero in the short formula and 
1.00 in the long formula. There are therefore two critical ratios 
Table 27. Mean Initial Scores, Mean Final Scores, and Mea.n Gains 
Made by the Homogeneous High and Heterogeneous High 
Groups on Each Test in the First Experiment. 
Homogeneous High Group Heterogeneous High Group 
Mean Mean Mean Mean 
Initie.l Final Mean Initial Final l-ie an 
Test Scores Scores Gains Scores Scores Gains 
(1) (2) (3) (4) (5) (6) (7) 
I 26.77 74.23 47.46 27.13 72.39 45.26 
II 33.12 70.15 37.03 33.95 67.78 33.83 
III 16.56 74.56 58.00 17.56 69.43 51.87 
IV 42.53 63.15 20.62 42.69 64.08 21.39 
v 46.62 67.00 20.)8 47.26 64 . 09 16.83 
VI 42.80 64.24 21.44 43.18 63.09 19.~1 
VII 41.71 67.77 26.06 43.09 68.78 25.69 
VIII 39.03 72.06 33.03 39.74 69.30 29.56 
IX 41.24 77.77 36.53 42.91 77.74 34.83 
X 42.50 64.18 21.68 43.44 62.74 19.30 
XI 38.24 62.94 24.70 4o.22 62 . 30 22.08 
XII 48.85 70.20 21.35 50.44 70.82 20.38 
Pres-
son lA 16.85 55.62 38.77 16.35 57.17 40.82 
Pres-
son 2A 22.65 56.68 34.03 23.52 59.56 3Q.04 
calculated for each test on each bility level. Tables 31, 32, and 33 
present M1-M2 , the two probable errors, and the cr i tical ratios de-
w-
rived from them for the low, middle, and high ability levels, re-
spectively, and Table 3 presents the same data for all pupils to-
gether. These ta~les include all the data on which conclusions must 
be besed. 
Meaning of critical ratios.-- Before drawing conclusions from the 
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data given in Tables 31 to 34 it is well to consider just what these 
critical re.tios mean. Table 35 is an adaptation of a table by Garrett.!! 
showing the chances of a true difference greater than zero, when given 
Table 28. Mean Initial Scores, !•lean Final Scores, and ilfean Gains Made 
by All Homogeneous and All Heterogeneous Pupils on Each Test 
in the First Experiment. 
All Homogeneous Pupils All Heterogeneous Pupils 
Mean Mean Mean Mean 
Initial Final t·~ean Initial Final Mean 
Test Scores Scores Gains Scores Scores Gains 
(1) (2) (3) (4) (5) (6) (7) 
I 24.88 63 . 37 38.49 25.25 64.66 39.41 
II 30.12 59.36 29 . 44 2q,62 60.74 31.12 
III 15.10 62.68 47.58 16.3a 60.71 44.38 
IV a8.93 53.51 14.58 39.6 55.21 15.57 
v 1.60 57.88 16.28 42.30 58.28 15.98 
VI 38.22 56.76 18.54 39.89 58.56 18.67 
VII 37.82 60.15 22.33 39.81 62.02 22.21 
VIII 36.07 62.09 26.02 36.47 63.26 26.79 
IX 37.32 65.34 28.02 39 . 24 70.27 31.03 
X 39.23 56.87 17.64 39.56 59.24 19.68 
XI 35.29 55.56 20.27 36.26 58.29 ?2.03 
XII 44.71 64 . 51 19.80 46.76 67.52 20.76 
Pres-
son lA 14.32 42.69 28.37 14.68 45.68 31.00 
Pres-
son 2A 17.r;l 46.52 28.71 19.52 50.34 30.82 
the actual difference between the two measures and the probable error 
of the difference. When there is no difference wh~.tever etween two 
measures, the chances are even that some difference would appear on 
further trials. ~fuen the difference is equal to its probable error, 
that is to say, when the critical ratio as here defined is 1.00, the 
1/ Henry E. Garrett, Statistics in Psychology and Education, Longmans, 
Green and Company, New York, New York~ 1926, p. 135. 
Table 29. The Mean Gains r.fade by E1 
the Homogeneous and the l 
the First Experiment. 
I 
Low 
Test Ml M2 ·1-M2 M1 
(1) (2) (3) (4) (5) 
I 30.54 33.69 -3.15 37.45 
II 19.88 29.41 
-9.53 30.65 III 37.13 38.14 -1.01 46.66 IV 10.30 11.80 -1.50 12.24 
v 11.74 12.61 -0.87 16.31 VI 14.53 19.00 -4.47 19.22 VII 18.40 21.07 -2.67 22.04 VIII 19.75 23.69 -3.94 24.25 IX 19.72 28.25 -8.53 26.55 
X 14.14 18.56 -4.42 16.57 XI 18.19 21.81 -3.62 17.43 XII 17.66 21.41 
-3 .75 19.94 
Pres-
son 1A 
Pres-
19.41 22.06 
-2.56 25.00 
son 2A 23.67 24 .56 -0.89 27.36 
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chances are 75 in 100, or three to one, that a real difference exists. 
As the ratio increases the chances of the existence of a real dif-
ference increase more slowly in proportion, a ratio of 2.00 represent-
Table 30. Differences in Mean Gains (Ml-M2) Divided by the Standard 
Deviation of the Initial Accomplishment of the Entire 
Group (oT) for Each Ability Level on Each Test in the 
First Experiment. 
Ini-
tial Low Middle High All 
Stand-
ard 
Devia- Ml-M2 41-M2 Ml-M2 Ml-M2 Ml -M2 Ml - M2 t-11 -~2 1-M2 
Test tion e rr <S T ~rp <i T 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 9.30 -3.15 -0.34 -1.59 -0.17 f 2.20 0.24 -0.02 -0.10 
II ll . 20 
-9.53 -0.85 t 0. 56 +0 .05 +3.20 ... 0.29 -1.88 - 0.17 
III 10.00 -1.01 -0 . 10 t 4.16 +0.42 +6.13 ~0.61 i 3.20 -10.32 
IV 6.40 -1.50 -0.23 -0.80 -0.12 -o. 77 -0.12 -0.99 -0.16 
v 8.05 -0.87 -0.11 -1.47 -0.18 -+3. 55 t 0.44 t 0.30 -+0.04 
VI 7.55 -4.47 -0.59 +2.00 +0.26 t l.a3 t 0.20 -0.13 -0.02 
VII 7.30 -2.67 -0.37 +2. 52 -t0.34 . 7 +0.06 +0.12 +0.02 
VIII 6.15 -3. 94 - o .64 -1. 92 -0.31 1-3.47 i 0.56 -o. 77 -0.12 
IX 7.00 -8.53 -1.22 -2.62 -0.37 tl. 70 +0.24 -3.01 -0.43 
X 6.45 -4.42 -0.69 -4.25 -0.66 t-2.38 -+0.37 -2.04 -0.32 
XI 6.60 -3.62 -0.55 -4.79 - 0.72 \-2.62 o.4o -1.76 -0.27 
XII 7.75 -3.75 -0.48 -0.71 -0.09 0.97 t 0.12 -0.96 -0.12 
Pres-
son lA I 6,65 -2.65 -o.4o -2.39 -0.36 -2.05 -0.31 -2.63 -o.4o 
Pres-
son 2A 9.65 -0.89 -0.09 -2.59 -0.27 -2.01 -0.21 -2.11 -0.22 
ing 91 chances in 100, one of 3.00 representing 98 chances in 100, and 
a ratio of 4.00 indicating practical certainty that a real difference 
greater than zero exists. Ratios as small as 1.00 cannot be ignored, 
as a three to one chance is a fairly strong one, but nothing short of 
a ratio of 4.00 can be counted as conclusive evidence that the dif-
ference discovered is a real difference in that it is practically 
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certain to be the result of something other than a chance happening. 
The value of r in the Probable Error formula. - - The question of 
whether the true probable error lies nearer to that derived by the 
Table 31. The Critical Ratio of M1-M2 of the Low Ability Groups to 
~T 
its Maximum and Minimum Probable "Errors for Each Test in 
the First Experiment. 
Maximum Minimum 
l-11-!'12 Probable Critical Probable Critical 
Test 6 T Error Ratio Error Ratio 
(1) (2) (3) (4) (5) (6) 
I -0.34 0.22 1.55 0.01 34.oo 
II 
-0.85 0.24 3.45 0.11 7.73 
III -0.10 0.27 0.37 0.10 1.00 
IV 
-0.23 0.28 0.82 0.07 3.29 
-0.11 0.15 0.74 0.02 5.50 
VI 
-0.59 0.17 3.47 0.01 59 .00 
VII 
-0.37 0.20 1.85 0.01 37.00 
VIII -o . 64 0.24 2.67 0.02 32.00 
IX 
-1.22 0.34 3.59 0 .04 30.50 
X 
-0.69 0.23 3.00 0 .01 69.00 
XI 
-0.55 0.2? 2.50 0.09 6.11 
XII -0.48 0.24 2.00 0.05 9.60 
Pres-
son lA -o.4o 0.25 1.60 0.05 8.00 
Pres-
son 2A 
-0.09 0.21 0.43 0.05 1. 80 
short formula or the long formula should also be considered here. The 
short formula assumes a correlation of zero behteen the two sets of 
scores from which the means are derived. The long formula assumes a 
definite value for r, the coefficient of correlation, which could pos-
sibly be as high as 1.00. Now it is utterly impossible to compute the 
value of r for any pair of equated groups in this experiment, since 
from the very nature of the experiment there cannot be a sufficient 
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number of sets of sco~es on which to base a correlation. The only 
thing that can be done is to venture a guess that the circumstances 
of equating the groups, and the fact, shown in this and other ex-
Table 32. The Critical Ratio of Ml-M2 of the Middle Ability Groups 
T 
to its Maxi:num and I.Unimum Probable Errors for Each Test 
in the First Experiment. 
Maxi -oum Minimum 
1-11 -M2 Probable Critical Probable Critical 
Test ~ Error Ratio Error Ratio 
(1) (2) (3) (4) (5) (6) 
I -0.17 0.24 0 .71 0.03 5.67 
II .05 0 .22 0.23 0.07 0.71 
III +0.42 0.30 1.40 0.04 10.50 
IV -0.12 0.27 0.44 0.06 2.00 
v 
-0.18 0.20 0.90 0.07 2.57 
VI .f.0.26 0 .20 1.30 o.o4 6.50 
VII t 0.34 0.24 1.42 0.06 5.67 
VIII 
-0.31 0.31 1.00 0 . 10 3.10 
IX 
-0.37 0.30 1.23 0.05 7.20 
X 
-o.66 0.23 2.87 0.08 8.25 
XI 
-0.72 0.20 3.60 0.01 72.00 
XII 
-0.09 0.22 0.49 0.09 1.00 
Pres-
son lA 
- 0.36 0.28 1.29 0.10 3.60 
Pres-
son 2A -0.27 0.19 1.42 0.05 5.40 
periments, that pupils on different ability levels tend to show a de-
gree of correlation between intelligence quotients and school achieve-
ment, would warrant the expectetion that a considerable degree of 
correlation does exist, even if unmeasurable. It seems probable, 
therefore, though in no way subject to verific3tion, that the true 
probable error lies between the maximum and minimum values here given, 
and that it lies nearer the minimum than the maximum. 
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Critical ratios and significance of differences.-- In considering 
the differences indicated in Tables 31 to 34, therefore, any critical 
ratios less than 1.00 will be assumed to indicate a difference that is 
Table 33. The Critical Ratio of M1-M2 of the High Ability Groups to 
T 
Test 
(1) 
I 
II 
III 
IV 
v 
VI 
VII 
VIII 
IX 
X 
XI 
XII 
Pres-
son lA 
Pres-
son 2A 
1 ts i'-1A.Ximum and Minimum Probable Errors for Each Test in 
the First Experiment. 
Maximum Minimum 
Ml-M2 Probable Critical Probable Critical 
6 T Error Ratio Error Ratio 
(2) (3) (4) (5) (6) 
+0.24 0.22 1.09 o.o4 6.00 
... 0.29 0.19 1.53 0.02 14.50 
+0.61 0.22 2.77 0.04 15.25 
-0.12 0.22 0.54 0.04 3.00 
+0.44 0.16 2.75 0.01 44.oo 
.f-0.20 0.16 1.25 0.01 20.00 
• o.o6 0.16 0.38 0.01 6.00 
+0.56 0.26 2.15 0.11 5.09 
+0.24 0.20 1.20 0.08 3.00 
-+0.37 0.18 2.06 0.01 37.00 
+0.4o 0.20 2.00 0.08 5.00 
... 0.12 0.18 0.67 0.04 3.00 
-0.31 0.30 1.03 0.09 3.44 
-0.21 0 . 20 1.05 0.08 2.63 
completely untrustworthy, those between 1.00 and 4.00 to indicate dif-
ferences that probably, but do not certainly, exist, and those of 4.00 
and above to indicate differences that are real beyond any statistical 
doubt, and are definitely significant. Further~ore, any such real dif-
ferences that appear when the probable error is given its maximum va.lue 
~ill be considered to be more significant than those that depend on 
the unverified assumption that some degree of correlation exists be-
tween the two sets of scores. 
The differences summarized.-- Because the h1elve unit tests are 
really parts of one continuous test, it seems advisable to combine 
Table 34. 
Test 
(1) 
I 
II 
III 
IV 
v 
VI 
VII 
VIII 
IX 
X 
XI 
XII 
Pres-
son lA 
Pres-
son 21 
The Critical Ratio of M1-M2 of All Punils to its Maximum 
&;T -
and inimum Probable E~rors for Each Test in the Firat 
Experi.nent. 
Maximum t-inimum 
1-M2 Probable Critical Probable Critical 
Z T Error Ratio Error Ratio 
(2) (3) (4) (5) (6) 
-0.10 0.14 0.71 0 . 01 10.00 
-0.17 0 .14 1.21 0.03 5.67 
1-0.32 0.17 1.88 0.01 32.00 
-0.16 0.16 1.00 0.03 5-35 
+0.04 0 .11 0.36 0.01 4.()0 
-0.02 0.11 0.18 0.01 2.00 
+0.02 0.13 0.15 0 .02 1.00 
-0.12 0. 18 0.67 0.04 3.00 
-o.43 0.18 2.39 0 . 04 10.75 
-0.32 0.13 2.46 0.01 32.00 
-0.27 0 . 10 2.70 0 . 01 27.00 
- 0.12 0.12 1.00 o .o4 3.00 
-o.4o 0.21 l.QO 0.04 10.00 
-0.22 0.12 1.84 o.o4 5.50 
·-
their differences into a single measure of difference. In the same 
way, the two Presson tests me,y be considered as two part~ of a 
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single test. Table 36 presents the mean M1~~2 for the low, middle, 
~ 
and high ability levels, as rell as for all pupils taken together, 
for the twelve unit tests, the two Presson tests, and these tloro 
means averaged together for the entire testi ng program into a single 
measure on each ability level. 
Table 35. The Chances of a True Difference Greater than Zero for 
Various CriticaJ Ratios.• 
Critical Ratio 
.00 
.. 50 
1.00 
1.50 
2.00 
2.50 
3 . 00 
4 . oo 
Chances in 100 
50 
63 
75 
84 
91 
95 
98 
100 
104 
* Adapted from Garrett, Statistics in Psychology and Education, p. 135. 
Table 36. Ml-11112 for all Ability Levels on all Tests in the First 
T Experiment • 
-
Tests Low Middle High All 
1----(l) (2) (3) (4) (5) 
Units I - XII - o. 51 -0.13 +0.28 -0 . 11 
Presson lA - 2A -o.::>4 -0.32 -o.2f; -0.31 
All Tests 
-0.38 -0.22 t O.Ol -0.21 
Interpretetion of These Data 
The low ability groups on the unit tests .-- The data for the 
low ability groups sho~m in Table 31 consistently favor heterogeneous 
grouping. In every instance the value of Ml- M2 is negative, ranging 
~ T 
from - 0.10 to - 1. 22, the averflee f'nr th~ t,.,e .ve tests, as shown in 
Table 36, being - 0. 51. ilhen maximum probable errors are considered 
the critical ratios in three tests are lees than 1.00, and none 
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reaches 4.00, although four of them equal or exceed 3.00. If the min-
imum values of the probable error are used all but hro show a critical 
ratio far in excess of that needed to prove the differences to be sig-
nificant. Unless there is absolutely no correlation bet ... reen the two 
groups there seems to be a considerable and probably significant ad-
vanta.ge in f avor of heterogeneous grouping on the low ability level. 
The middle ability groups on the unit tests.-- No such clear 
cut picture is presented by the middle groups as shown in Table 32. 
Table 36 shows an average of -0.13 on the hrelve tests. Four of the 
differences were positive, ranging from f 0.05 to ~0.42, while eight 
were negative, ranging from -0.09 to -0.72. Five of the critical 
ratios, when maximum probable errors are used, were less than 1.00, 
only one exceeded 3.00 and none equalled 4.00. Even when the corre-
lation is assumed to be complete tr.ere are five tests on which the 
differences are still uncertain differences. There are indications 
of a slight advanta.ge for heterogeneous grouping which may be, and 
orobably is, merely the result of chance. 
The high ability grouos on the unit tests.-- In the high group 
shown in Table 33, eleven of the differences found are positive, 
ranging from .06 to t 0.61, and only one is negative, -0.12. The ffiean 
for the t1,relve tests, as shown in Table 36, is t 0.28. Three of the 
critical ratios, based on maximum probable errors, are less than 1.00, 
and none is even as high as 3.00. When the minimum values of the 
probable errors are assumed, nine of the twelve differences are clearly 
significant differences with critical ratios higher than 4.00 and none 
has a critical ratio of less than 3.00. Obviously, there is a dif-
ference, possibly, if not probably, real and significant, between 
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the achievement of the two groups that is, contrary to the findings 
in the other two ability levels, definitely favorable to homogeneous 
grouping, which was of slight but real advantage to the bright pupils. 
All pupils on the unit tests.-- When all homogeneously grouped pu-
pils are treated as a single group, and those heterogeneously grouped 
are combined in similar fashion, one finds in Table 34 a slight, and 
extremely doubtful advantage in heterogeneous grouping. Three of the 
twelve differences are positive, ranging from .02 to +0.32, nine are 
negative, ranging from -0.02 to -0.43. The mean, as shown in Table 36, 
is -0 .11. Vlhen maximum probable errors are assumed, five of the cri t-
ical ratios are lesQ than 1.00 and none eouals even 3.00. When mini-
mum values are taken there are still four differences whose critical 
ratios are less than 4.00. The difference found is small and probably 
insignificant. 
SUIDIDBry of all unit tests.-- From the above ana1ysis, therefore, 
one may conclude t~at slow pupils were decidedly benefited by hetero-
geneous grouping. Average pupils found little or no difference be-
tween the two grouping methods with a slight but doubtful a.dvantage 
in heterogeneous grouping. Bright pupils, on the other hand, probably 
learned whatever i~ mea ured by the unit tests somewhat more easily in 
homogeneous groups. The net result for the whole class is an extremely 
slight and very doubtful advantage for heterogeneous grouping, the ad-
vantage to bright pupils in homogeneous grouping being more than out-
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weighted by the disadvantage to average and slow pupils. Figure 1 
shows the situation graphically. 
The Presson tests.-- The data on the Presson tests as shown in 
Tables 31 to 34 tell a different story. In every instance the dif-
ference is a negative one. In the low group these differences are 
-0.40 and -0.09 respectively on the two tests. The critical ratio 
Ability 
Level 
Low -51 
Middle -13 
High 28 
All -11 
Figure 1. 
Advantages in Percenteges of One Initial 
Standaro Deviation. 
-60 -4o -20 .0 20 4o 60 
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The Advantage of Homogeneous or Heterogeneous Grouping, 
in Terms of Percentages of One Initial Standard Devia-
tion, as Indicated in Units I-XII in the First Experi-
ment. 
I 
I 
on the first is 1.60, ,..,hen maximum probable error is used, 8.00 when 
the minimum value is taken. The second test has critical ratios of 
0.43 and 1.80, neither being conclusive or even reasonable evidence 
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of a real difference. The average difference is -0.24, shown in 
Table 36. In the middle group the advantage for heterogeneous group-
ing was more marked, the differences being -0.36 and -0.27 respective-
ly, with an average of -0.32. The critical ratios for maximum prob-
able error values are not very significant, being 1.29 and 1.42 re-
spectively, while t~ey are 3.60 and 5.40 when complete correlation 
Ability 
Level 
Low -24 
Middle -32 
High -26 
All -31 
Advantages in Percentages of One Initial 
Standard Deviation. 
-60 -4o -20 0 20 4o 60 
I I I I I I I I I I I 
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80 100 
--
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Figure 2. The Advantage of Homogeneous or Heterogeneous Grouping, 
in Terms of Percentages of One Initial Standard Devia-
tion, as Indicated in t~e Presson Tests of the First 
Experiment. 
I 
I 
is assumed to exi~t. In the case of the high groups there is a net 
difference of -0.26 in favor of heterogeneous grouping, the differ-
ence being -0.31 and -0.21, both of uncertain significance even when 
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minimum values are given to probable errors. When all homogenecus 
groups and heterogeneous groups are combined into t~ro sets of data, 
the differences are -o.4o and •0.22 respectively, with an average 
of -0.31, significant only when minimum probable errors are assumed. 
One must conclude that for whatever is measured by the Presson tests 
there is an advente.ge, generally an unreliable one, in leaving pu-
Ability 
Level 
Low -38 
Middle -22 
High 1 
All -21 
Advantages in Percentages of One Initial 
Standard Deviation. 
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I I I I I I I I I I I I I 
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80 100 
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Figure 3. The Advantage of Homogeneous or Heterogeneous Grouping, 
in Terms of Percentages of One Initial Standard Devia-
tion, as Indicated by the Combined Data of the First 
Experiment. 
I 
i 
pils in unsegregated groups. Figure 2 is a graphic representation of 
this evidence. 
The final summary.-- Figure 3 shows the situation when the data 
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for the unit tests and the Presson tests are combined as two measures. 
Conclusions.-- Just what conclusions is one justified in drawing 
from the evidence here presented? Even for the high ability group 
there is no clear cut evidence from t e tl'relve unit tests to warrant 
any assumption that bright pupils do better in homogeneous groups, 
and the evidence of the Presson tests is to the contrary. Simil~rly, 
the advantage to heterogeneous grouning on the other two levels is 
not thoroughly conclusive although indicative. One fact stands out as 
obvious, however. Regardless of the statistical significance of the 
differences, the striking fact is that in every instance, from the 
first unit test of the year to the final tests covering the entire 
year's work, the low ability group invariably gained more ground when 
in unsegregated classes, and in ten out of fourteen instances the same 
fact was true of the middle ability groups. Clearly, whatever may be 
concluded as to the advantage of heterogeneous grouping, no case for 
homogeneous grouping has been proved. 
Summary 
Data. from twelve unit tests and the Presson tests lead to the 
following conclusions, subject to verification in f rther experiments: 
1. Under the conditions of the experiment, pupils from the lowest 
third of the class in ability, as indicated by the higher of 
two intelligence quotients derived from t\'ro forms of a group 
test of mental ability, made definitely more progress in what 
was measured by the tests, when placed in heterogeneous groups. 
2. Pupils from the middle third of the class made slightly more 
progress in heterogeneous groups, but the difference is of 
doubtful significance. 
3. Pupils from the highest third of the class made somewhat more 
progress on the unit tests in homogeneous groups, while on 
the Presson tests the advantage lay with heterogeneous grouP-
ing. 
4. When the entire class is considered, the advantages of hetero-
geneous grouping to the low and middle thirds of the class 
outweight the slight advantege of homogeneous grouping for 
the high third of the class. 
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CHAPTER V 
THE SECOND EXPERI l•lENT 
Organization and Administration of the Second Experiment 
Differences between the first and second experiments.-- The sec-
ond experiment differed from the first in minor respects only. The 
Terman Group Tes~s of Mental Ability, Forms A and B, were used for 
grouping purposes instead of the Otis Self Administering Te st of Men-
tal Ability. Two new tests, the Ruch-Cossmann Biology Test, Form A, 
and the Cooperative Biology Test, Revised Form N, each covering the 
entire high school biology course, were added to the testing program, 
and Form B of the unit tests wa.s substituted for Form A. It was nec-
essary to introduce a new teacher into the experiment, as the teacher 
who conducted the first year 1 s work did not return to the school. 
The new teacher had several years of previou~ experience in biology, 
and had been associated with the first teacher in drawing up the state-
ment of the units of the course. The assignment of sections to the 
various periods of the day was different, since this assignment was 
again made by lot. Otherwise the organization and administration of 
the second experiment were as nearly like those in the first experi-
ment as they could be made to be. 
The grouping data for the second exEeriment.-- The grouping data 
for the second experiment are given in Table 37. All details of group-
ing which were given in full for the first experiment will be found in 
- 112 -
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Appendix B. This time there were 249 tenth grade pupils who elec~d 
biology. As before, the intelligence quotients derived from the 
higher of the scores on the hro forms of the group test were used. 
Table- 37. Summary of the Statistical Measures Used in Grouping and 
Equating the Five Sections Used in the Second Experiment. 
Standard 
Group Range Mean Deviation 
(1) (2) (3) (4) 
All 249 Tenth Grade Biology Pupils .. 73-142 106.10 12.25 
175 Selected Pupils •...............• 73-142 106.05 12.35 
58 Pu1)ilS in Highest Third •.......• 111-142 119.18 7.06 
35 Pupils in Homogeneous High Sec-
tion ......................... 111-139 119.14 7.10 
23 Pupils in Heterogeneous High 
Group •......................•. 111-142 119.22 7.14 
58 Pupils in Middle Third ........•. 101-110 105.95 3.08 
35 Pupils in Homogeneous Middle 
Secti on .....................•• 101-110 105 .93 3.10 
23 Pupils in Heterogeneous Middle 
Group •............ · ·. • · · · · · · • 101-110 105.98 3.05 
59 Pupils in Lo,iest Third ...•...... 73-100 92.92 6.66 
35 Pupils in Homogeneous Low Sec-
tion ... . ..................... 
24 Pupils in Heterogeneous Low 
76-100 93.08 6.50 
Group •......................•. 73-100 92.66 6.88 
105 Pupils in Homogeneous Section~ .. 76-139 106.15 12.25 
70 Pupils in Heterogeneous Sections 73-142 105.85 12.45 
35 Pupils in Control Section A ..... 73-132 105.80 12.35 
35 Pupils in Control Section B .... 76-142 105.95 12 . 50 
The entire group ranged in intelligence quotients from 73 to 142, with 
a mean of 106.10 and a standard deviation of 12.25. Following the 
same procedures as before, 175 pup ils were selected for the experi-
ment with a range from 73 to 142, a mean of 106.05, and a standard de-
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viation of 12.35. These were divided int::> thirds of 58, 58, and 59 
pupils respectively. 
The 58 pupils in the highest third ranged in intelligence quo-
tients from 111 to 142, with a mean of 119.18 and a. standard devia-
tion of 7.06. These were divided into two groups, 35 pupils to make 
up the homogeneous high experimental section with a range from 111 
to 139, a mean of 119.14, and a standard deviation of 7.10, and 23 
pupils as a heterogeneous high control group with a range from 111 to 
142, a mean of 119.22 and a standard deviation of 7.14. 
The middle 58 pupils ranged from 101 to llO, and had a mean of 
105.95 and a standard deviation of 3.08. These also were divided as 
before into two groups, the homogeneous middle experimental section 
of 35 pupils whose range wEts 101 to llO, whose mean was 105.93, and 
whose standard deviation was 3.10, and the heterogeneous middle con-
trol group of 23 pupils with a range from 101 to 110, a mean of 105.98, 
and a standard deviation of 3.05. 
There were left for the lowest third 59 pupil, with a range from 
73 to 100, a mean of 92.92 and a standard deviation of 6.66. The homo-
\ geneous low erperimental section of 35 pupils had a range from 76 to 
100, a mean of 93.08 and a standard deviation of 6.50, while the re-
maining 24 pupils constituted the heterogeneous low control group 
whose range was 73 to 100, whose mean was 92.66 and whose standard de-
viation was 6.g8. 
When all three sections of homogeneously grouped pupils were con-
sidered together the 105 individuals ranged in intelligence quotients 
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from 76 to 139, with a mean of 106.15 and a standard deviation of 12.25. 
The 70 pupils in t~e combined heterogeneous groups r~ged from 73 to 
142, the mean being 105.85 and the standard deviation 12.45. These 
were divided as before into two sections, with ranges from 73 to 132 
and from 76 to 142 respectively, means of 105.80 and 105.95 respectively, 
and standard deviations of 12.35 and 12.50 respectively. 
Comparison with Table 12 revea s that in this second experiment 
the range is some hat more exte~ded at both ends than in the first ex-
periment and that on all levels the means are somewhat higher and the 
standard deviations are slightly greater. The writer kno s of no reason 
for these differences unless the Terman test is so constructed that it 
yields higher quotients, or the class as a whole has a high~r levA1 of 
intelligence than its predecessor. The reason is not significant here, 
however, since the experiment is concerned with grou)ing into thirds, 
regardless of the exact level on w ich the division takes place. 
Distribution of raw scores.-- As in the previous experiment, the 
distribution of the ra1•r scores of the 175 pupils selected for the ex-
Ts.ble 38. A Comparison of the i4easures of Variability and Central 
Tendency of the Raw Scores of 249 Tenth Grade Biology 
Pupils with Those of 175 Puoils Selected for the Second 
Experiment. 
Standard 
Group Range l4ean Deviation 
249 
(l) (2) (3) (4) 
Tenth Grade Biology Pupils 50-202 115.20 27.90 
175 Selected Pupils ........... 50-192 114.60 27.40 
periment was compared with that of the entire group of 249 pupils 
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from which they were drawn. Table 38 shows that the entire group made 
raw scores ranging from 50 to 202 with a mean of 115.20 and a standard 
deviation of 27.90, while the pu~ils selected for the experiment ranged 
from 50 to 192 in scores, with a mean of 114.60 and a standard devia-
tion of 27.40. As in the previous year, the selected pupils were rep-
resentative of the entire group in ra scores as well as in intelligence 
quotients. The same :pupils ,.,ould have been involved under ei t'her method. 
Had raw scores been the basis of grouping, however, a somewhat dif-
ferent assignment of pupils would have ensued. Table 39 shows that of 
Table 39. Comparison of Placement of 175 Pupils in the Second Ex-
periment According to Intelligence Quotients with Place-
ment as it Would Have Been if Arranged According to Raw 
Scores 04ental Ages). 
~umber of Number of These Pupils in Each 
Group Pupils in Third if Arranged According to 
Experiment Raw Scores 
H~Hf~!t M~dle L~est ird ird 
(1) (2) (3) (4) (5) 
Highest Third •• 58 49 9 
: iddle Third ••. 58 9 35 14 
Lowest Third ••• 59 14 45 
Totals 175 58 58 59 
the 58 found in the highest third on the basis of intelligence quo-
tients, 49 would have been in the same group if selection had been 
based on raw scores, while nine ould have been in the middle third. 
Of the 58 in the middle third, nine would have been placed in the 
highest third, 35 in the present location, and 14 would have been 
found in the lo est third. Of the 59 now found in tbe lo1~est third, 
14 would have moved up to the next higher category while 45 would 
117 
have remained in place. This means simply that sectioning on the basis 
of mental ages, or raw scores, a basis frequently used in ability group-
ing, would have found some of these pupils in other groups than the one 
in which they are found. We are concerned here, however, only with hat 
happens when pupils are grouped on the basis of intelligence quotients. 
Location of sections in the daily schedule.-- Sections were again 
assigned to a place in the daily schedule by lot, as shown in Table 4o . 
Table 40. The Assignment in the Daily Schedule of Biology Classes in 
the Second Experiment. 
Class Period 
Homogeneous High Section....... 2 
Homogeneous Middle Section..... 3 
Homogeneous Low Section........ 4 
Heterogeneous Section A........ 1 
Heterogeneous Section B........ 6 
Effect of drop-outs during the school year.-- A total of ten pu-
pils left school during the yea.r. Three of these were from the homo-
genecus middle group, end two from the homogeneous low group, with the 
homogeneous high section remaining intact. Among the heterogeneously 
grouped pupils. h•o left the high level, one the middle level, and hro 
the low level. Table 41 shows the effect of the departure of these 
pupils on the equation of the groups. They made practically no change 
in the situation anywhere except in the two groups on the lowest ability 
level where the homogeneous group reached a mean of 93.58 compared with 
one of 92.28 for the heterogeneous group, reducing its standard devia-
tion to 6.32 while that of the heterogeneous group ¥as increased to 7.04. 
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Data from the Second Experiment 
Original data.-- The original data for the second experiment will 
be found in Appendix c. where are recorded the initial score, the final 
score, and the gain made by each pupil on each test in the experiment, 
from which the range, mean, and standard deviation of scores ma.de by 
each of the six groups on each test~re ca lculated. 
Table 41. Comparison of the Number of Pu1Jils at the Beginning and at 
the End of the Second Experiment. 
Standard 
"umber Range of Mean Devi~tion 
of Intelligence Intelligence of Intel-
Group Pupils "uotient Q,uotient ligence Q,uotient 
!Begin- Begin- Begin• Begin-
lning End ning End ning End ning End 
--(1) (2) (3) (4) (5) 
Homogeneous High •• 35 35 111-139 111-139 
Heterogeneous High. 23 21 111-142 111-142 
Homogeneous Middle . 35 32 101-110 101-110 
Heterogeneous Middle ,.,~ c.) 22 101-110 101-110 
Homogeneous Low •••• 35 33 76-100 76-100 
Heterogeneous Low •• 24 22 73-100 73-100 
Control A ••••••••• 35 32 73-132 73-132 
Control B •• • • • • • • • • 35 33 76-142 76-142 
All Homogeneous •.•• 105 00 76-139 76-139 
(6) (7) (8) 
119.14 119.14 7.10 
119.22 119.42 7.14 
105.93 106.12 3.10 
105.98 105.86 3.05 
93.08 93.58 6.50 
92.66 92.28 6. ~8 
105.80 105 . 60 12.35 
105.95 10C).8~ 12.50 
106.15 106.65 12.25 
(9) 
7.1 
7.2 
., , ) .... 
3.0 
6.3 
7.0 
12.6 
12.6 
12.1 
0 
g 
1 
7 
2 
4 
5 
5 
All Heterogeneous •• 70 65 73-142 73-142 105.85 105.75 12.45 12.6 
5 
5 
-
Data summarized in Tables 42 - 50.-- The range, mean, and standard 
deviation of the initial scores, final scores, and gains, made by the 
six groups on each test are presented in summarized form in Tables 42 
to 47, inclusive. In Tables 4g and 49 are found the same data for all 
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homogeneously grouped pupils and all heterogeneously grouped pupils, 
respectively. Table 50 shows the range, mean and standard deviation 
of the initial scores made on each test by all pupils engaged in the 
experiment. 
Table 42. The Range, Mean, and Standard Deviation of Initial Scores, 
Final Scores, and Gains Made by the Homogeneous Low Group 
on Each Test in the Second Experiment. 
Initial Scores Final Scores Gains 
Stand- Stand- Stand-
ard ard ard 
Devia- Devia- Devia-
Test Range Mean tion Range Mean tion Range Mean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 6-30 13.77 5.85 39-63 49.66 6.15 9-52 35.87 9.20 
II 0-31 15.23 7-55 38-62 50.63 6.05 10-54 35.40 9.25 
III 0-28 8.34 6.60 36-69 55-30 8.00 19-64 46.o6 10.85 
IV 7-40 28.85 7.35 28-68 48.15 8.80 -5-50 19.30 .1.60 
v 7-44 31.38 7.50 33-62 4fL53 8.10 -1-49 17.15 9.4o 
VI n-4o 29.82 5.80 30-58" 47.88 6.65 -3-36 18.06 8.75 
VII 22-49 37.06 6.00 43-65 55.42 6.00 6-4o 18.36 8.30 
VIII 21-38 30.91 4.35 42-65 53.18 5-55 10-37 22.27 8.50 
IX 2}·41 32.06 5.65 41-68 55-76 7.50 7-4o 23.70 9.15 
X 24-45 34.30 5.30 32-64 53.51 7.55 1-39 19.21 8.80 
XI 19-41 31.10 5.00 36-63 51.91 5.75 1-38 20.81 6.95 
XII 28-48 38.52 5.70 45-71 60.58 6.25 9-41 22.06 8.55 
Pres-
son lA 1-23 13.90 6.35 22-65 40.19 10.05 11-53 26.29 10.05 
Pres-
son 2A 8-29 16.42 5.55 23-62 45.55 9.05 15-45 29.13 8.40 
Ruch-
Coss-
mann o-14 5.48 3.70 14-71 35.64 13.4o 13-71 30.16 14.15 
Coop-
era.-
tive 1-22 6.32 4.20 13-73 44.64 12.60 8-71 38.32 13.15 
Recapitulation in Tables 51 - 54.-- The next four tebles present 
the mean initial scores, the mean final scores, and. the mean gains 
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made by the various groups on each test, each table ehowing the data 
for the two groups on any one ability level. Table 51 deals with data 
for the lO\•T level, Table 52 the middle level, and Table 53 the high 
Table 43. The Range, Mean, and Standard Deviation of Initial Scores, 
Final Scores, and Gains Made by the Heterogene ous Low Group 
on Each Test in the Second Experiment. 
Initial Scores Final Scores Gains 
Stand- Stand- Stand-
ard ard a.rd 
Davia- Davia- Davia-
Test Range !<lean tion Range Mean tion Range Mean tion 
(1) (2) (3) (4) (5) (6) (7) ( 8-') (9) (10) 
I 5-41 17.96 9.50 38-72 54.13 10.00 6-51 36.17 12.95 
II 4-43 22.35 11 . 80 36-71 49.35 8. 55 8-49 27.00 12.60 
III 0-36 10.56 10 . 60 30-82 55.14 13 . 20 4-72 44.55 15.85 
IV 22-44 33.15 5.85 31-63 46.85 9.15 -4-32 13.70 10.25 
v 22-53 35.52 7-35 36-72 50.33 9.15 -1-32 14.81 10.20 
VI 2-4o 30.05 8.20 36-75 49.72 9.45 7-43 19.67 8.4o 
VII 22-47 36.68 6.4o 42-72 55-5~ 7.30 -1-36 18.91 10.30 VIII 21-41 32.46 5-35 37-74 52.1 8.60 8-34 19.68 8.2) 
IX 19-42 30.86 6. 4o 39-75 56 .36 9.15 7-39 25.50 8. 20 
X 27-43 34.82 5.15 38-70 54.23 7-35 4-37 19.41 9.15 
XI 22-43 30.67 4.45 38-67 50.95 7.00 4-38 20.28 7-75 
XII 20-48 39.82 6. 15 52- 73 64.27 5.80 13-37 24.45 7.20 
Pres-
son lA 6- 39 14.82 8.25 15-81 42.86 18.65 5- 72 28.04 17.15 
Pres-
son 2A 8-38 18. 23 7.60 17-64 37 .23 11 . 30 0-33 19.00 9.4o 
Ruch-
Coss-
mann 1-16 7.63 4.4o 14-69 35.72 14.30 4-63 28.09 14.55 
Coop-
era-
tive 1-20 6.64 5.10 10-79 44.82 19.75 7-74 38.18 18.85 
level, while Table 54 presents the same comparison for all homogeneously 
grouped pupils and all heterogeneously grouped pupils, regardless of 
ability. 
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Differences in mean gains.-- The data in the preceding tables are 
gathered into a single Table 55. This table shows the mean gain made 
by ec:ch group on each test, together with the difference bet\-reen the 
Table 44. The Range, Mean, and Standard Deviation of Initial Scores, 
Final Scores, and Gains Made by the Homogeneous Middle 
Group on Each Test in the Second Experiment. 
Initial Scores Final Scores Gains 
Stand- Stand- Stand-
ard ard ard 
Devia- Devia- Devia-
Test Range Mean tion Range Mean tion Range Mean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 3-38 19.23 8.90 39-72 57.31 10.20 7-62 38.08 12.95 
II 4-42 20.82 9.80 30-68 54.29 7.4o 8-56 a3.47 12.25 
III 0-52 9.76 9.95 42-79 58.00 9.60 11-76 f'.24 12.70 
IV 14-46 31.47 6.85 27-60 4a.56 6.90 5-37 18.09 8.60 
v 15-52 35.03 7.50 40-78 55.65 8.60 -5-42 20.62 8.45 
VI 20-48 30.85 4.65 34-69 53.47 8.35 9-38 22.62 8.45 
VII 27-63 39.79 7.50 46-73 58.49 6.80 1-37 18.70 8.15 
VIII 21-47 32.64 5.35 42-75 58.43 7. 20 13-44 25.79 7.65 
IX 22-49 34.82 6.15 46-75 62.43 8.05 3-46 27.61 9.65 
X 24-51 36.63 6.35 46-73 55.94 7.05 5-31 19.31 6.60 
XI 19-46 33.34 6.50 35-69 55.06 6.95 6-4o 21.72 8.35 
XII 26-59 42.78 7.95 56-79 66.00 6.15 8-45 23.22 9.95 
Pres-
son lA 3-42 16.62 7.50 23-61 38.28 8.35 5-34 21.66 6.75 
Pres-
son 2A 7-44 20.72 8.35 23-67 46.69 9.85 3-53 25.97 10.30 
Ruch-
Cess-
mann 2-32 7.90 6.40 16-69 41.34 12.05 7-65 33.44 12.00 
Coop-
era-
tive 2-30 9.56 7.60 23-74 48.09 10.60 18-61 3!L53 11.55 
mean gains made by the homogeneous and heterogeneous groups on each 
ability level. It also shows the same information with respect to 
all homogeneously and all heterogeneously grouped pupils. As in the 
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first experiment, Ml is the mean gain made by the homogeneous group on 
any test, M2 the mean gain made by the corresponding heterogeneous group 
on the same test, and M1-M2 the difference between these two mean gains, 
Table 45. The Range, 1-iean, and Standard Deviation of Initial Scores, 
Final Scores, and Gains Made by the Heterogeneous Middle 
Group on Each Test in the Second Experiment. 
Initial Scores Final Scores Gains 
Stand- Stand- Stand-
ard ard ard 
Devia- Devia- Devia-
Test Range Mean tion Range i4ean tion Range -1ean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 4-31 18.32 8.95 44-72 56.36 8.85 15-57 38.04 11.55 
II 5-39 19.24 8.70 4o-65 52.05 6.~0 9-57 32.81 12.15 
III 2-34 12.41 9.40 35-72 57.09 9.70 23-66 44.68 11.55 
IV 21-41 33.00 5.20 39-60 46.59 5.90 2-25 13.59 5.75 
v 27-50 35.54 6.15 35-61 50.27 6.70 -3-26 14.73 8.05 
VI 19-39 30.68 5.75 3~-59 5D-54 5.50 6-31 19.86 7.05 
II 24-53 38.05 8.50 52-65 58.23 3.25 7-33 20.18 7.30 
VIII 24-39 31.57 4.50 48-74 56.14 6.85 11-38 24.57 7.00 
IX 17-42 34.90 6.25 42-75 58.52 8.85 3-37 23.62 10.20 
X 26-47 36.36 5.40 43-64 55.50 5.35 6-31 19.14 6. 85 
XI 25-38 31.59 3.85 43-69 53.55 7.55 10-35 21.96 9.60 
XII 30-54 42.00 6.15 55-74 64.62 4.55 1-39 22.62 8.70 
Pres-
son 1A 5-26 17.33 5.55 30-72 39.90 9.85 9-62 22.57 11.05 
Pres-
son 2A 3-39 19.29 8.65 28-53 43.19 7.4o 12-35 23.90 7.10 
Ruch-
Coss-
mann 0-19 7.00 4.75 20-77 37.57 14.70 9-70 30.57 15.95 
Coop-
era-
tive 0-22 9.09 6.10 25-57 42.09 7.30 22-48 33.00 7.90 
marked positive when the difference favors homogeneous grouping, and 
negative when it favors heterogeneous grouping. 
Translation into sigma scores.-- The same device previously used 
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for securing a measure which \orill be comparable for all tests, regc>rd-
less of the number of items involved, is used in this experiment. Table 
56 shows for the low, middle, and high ability levels, and for all pu-
Table 46. The Range, Mean, and Standard Deviation of Initial Scores, 
Final Scores, and Gains, l-iade by the Homogeneous High Group 
on Each Test in the Second Experiment. 
Initial Scores Final Scores Ga,ins 
Stand- Stand- Stand-
ard ard ard 
Devia- Devia- Devia-
Test Range Mean tion Range Mean tion Range Mean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 6-48 19.46 11.15 36-76 61.63 9.05 14-64 42.17 12.15 
II 10-42 24.02 9.20 37-75 56.22 9-95 7-61 32.20 13.95 
III o-43 15.18 11.50 44-81 64.33 10.30 16-76 49.15 13.25 
I 20-43 33.68 5-95 32-75 __ 4.18 10.50 2-4o 20.50 10.55 
25-66 42.17 8.90 40-72 60.23 8.70 5-32 18.06 7.10 
VI 12-51 a3·54 7.45 4o-71 55.77 7.4o 5-38 22.23 8.00 VII 20-55 3.06 8.05 50-74 62.35 6.10 6-38 19.29 7.20 
VIII 5-48 35.30 8.10 47-7~ 61.64 8.50 13-46 26-35 9.65 IX 25-54 37.06 6.55 48-8 66.4 9.70 11-9 29.38 10.15 
X 22-59 39.47 8.50 47-71 60.32 6. 70 8-36 20.85 8.4o 
XI 15-54 35.85 8.15 41-74 57.29 8.50 1-35 21.44 8.95 
XII 29-58 45.54 8.10 58-81 66.88 7.20 8-41 21.34 8.50 
Pres-
son 1A 9-45 19.69 8'.50 27-65 43.89 9. 70 3-44 24.20 9.20 
Pres-
son 2A 10-69 27.14 11.55 31-92 52.48 12.95 4-44 25.34 8.55 
Ruch-
Ooss-
mann 1-41 11.32 8.10 20-83 45.88 14.80 12-65 34.56 12.00 
Coop-
era-
tive 2-60 15.65 12 .00 25-81 51.91 14.35 18-66 36.26 12.10 
pils regardless of ability level, the difference in mean gains (M1-M2) 
on each test divided by the standard deviation of the initial scores 
made by all pupils on that test. 
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Probable errors and critical ratios.-- Tables 57 to 60, inclusive, 
~resent two prob~ble errors for each of the measures of difference re-
ported in the previous table, utilizing the same tio formulas used for 
Table 47. The Range, Mean, and Standard Devietion of Initial Scores, 
Final Scores, end Gains Made by the Heterogeneous High 
Group on Each Test in the Second Experiment. 
Initial Scores Fi.aal Scores Gains 
Stand- Stand- Stand-
ard ard ard 
DeviR- Davia- De via-
Test Range Mean tion Range ..fean tion lfange Mean tion 
-(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 2-49 21.69 10 . 85 47-77 63.65 7.45 20-68 41.96 12.90 
II 3-46 22.43 11.70 51-77 63.17 7.65 17-64 4o. 74 12.05 
III 2-44 13.96 10.35 46-89 67.74 12.20 24-8o 53-78 14.80 
IV 30-53 38.48 5-75 39-79 56-65 9.60 2-32 18.17 8.95 
v 30-58 41.74 6.65 47-75 61. 92 8.00 5-32 20.18 6.35 
VI 29-58 37.65 6.65 41-72 59.00 8.45 8-38 21.35 8.20 
VII 32-60 45.82 6.90 55-73 6a.23 6.15 8-36 19.41 6.~ VIII 29-50 37-50 5-95 43-75 6 -87 7.45 7-39 27.37 6. 
IX 25-50 38.33 6.55 42-81 63.67 9.60 4-45 25.34 11.05 
X 26-67 39-95 8.35 ao-74 62.14 6.75 7-43 22.19 9.25 
XI 25-49 35.43 5.45 .8-73 62.62 7.15 14-43 27.19 7.00 
XII 37-61 48.95 6.65 56-79 70 . 05 4.80 1-30 21.10 8.65 
Pres-
son lA 5-4o 21.10 8.25 31-77 51.19 11.15 10-47 30.09 8.90 
Pres-
son 2A 8-51 28.38 10.70 37-78 51.38 10.20 3-4o 23.00 9.75 
Ruch-
Cose-
mann 2-29 12.86 6.90 25-75 51.86 11.65 11-65 3g.oo 12.4o 
Coop-
era-
tive 1-35 15.76 8.60 37-79 58.09 10 . 65 18-61 42.33 12.30 
the purpose in the preceding chapter, and critical ratios, found by 
dividing each measure by its probable error. There are, tbere~ore, 
two critical ratios for each measure, one for the maximum probable 
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error and one for the minimum probable error. The four tables deal ,.ri th 
the l0\'1 ability groups, the mi ddle ability ~cups, the high ability 
groups, and all pupils regardless of ability, in that order. From these 
Table 4g, The Range, Mean, and Standard Deviation of Initial Scores, 
Final Scores, and Gains Made by All Homogeneously Grouped 
Pupils on Each Test in the Second Experiment. 
-
Initial Scores Final Scores Ga. ins 
Stand- Stand- Stand-
ard ard ard 
Devia- Devia- Devia-
Test Range Mean tion Range Mean tion Range Mean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 3-48 17.48 9-35 36-76 56.20 9.95 7-64 38.72 11.95 
II o-42 20.02 9.60 30-75 53.72 8.30 7-61 33.70 12.05 
III 0-52 11.10 10.05 36-81 59.21 10.10 11-76 48.11 12.35 
IV 7-46 31.33 5. 30 27-75 50.63 9 . 20 -5-50 19.30 10.4o 
v 7-66 36.25 9.20 33-78 54.85 9.70 -5-49 18.60 8.45 
VI 11-51 31.44 6.50 ao-71 52.45 8.20 -3-38 21.01 8.65 VII 20-63 40.03 7.65 3-74 58.82 6.75 l-4o 18.79 7.95 VIII 5-48 32.97 6.45 42-7~ 57.79 8.10 10-56 24.82 8.80 
IX 22-54 34.67 6.45 41-8 61.5~ 9.65 3-42 26.92 9.60 X 22-59 36.83 7.25 32-71 56.6 7.65 1-39 19.81 8.05 
XI 15-54 33.50 7.00 35-74 54.83 7.45 l-4o 21.33 8.20 
XII 26-59 42.42 7.95 45~81 64.60 6.85 8-45 22.18 9.05 
Pres-
son lA 1-45 16.86 7.65 22-65 40.89 9.6'1 3-53 24.03 9.05 
Pres-
son 2A 7-69 21.65 10.00 23-92 48.40 11.30 3-53 26.75 9.30 
Ruch-
Cess-
mann o-41 8.33 6.75 14-83 41.11 14.15 7-71 32.78 12.85 
Coop-
era-
tive 1-60 10.66 9.55 13-81 48.33 13.00 8-71 37.67 12.30 
four tables are derived the conclusions which are drawn as to the sig-
nificance and reliability of the differences found. As before, critical 
ratios of less than 1.00 are considered as indicating differences of 
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doubtful reliability, those between 1 . 00 and 4.00 as indicating highly 
reliable differences, and tho se of 4.00 and above as indicating dif-
ferences that are practically certainties that would reapnear in rep-
Table 49. The Range, Mean, and Standard Deviation of Initi~ l Scores, 
Final Scores, and Gains Made by All Heterogeneously Grouped 
Pupils on Each Test in the Second Experiment. 
Initial Scores Final Scores Gains 
Stand- Stand- Stand-
ard ard ard 
Davia- Devia- Devia-
Test Range Mean tion Range :>fean tion Range Mean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 2-49 19.34 9.95 38-77 58.07 9.65 6-68 3~.73 12.90 
II 3-46 21.40 10.95 36.77 54.94 9.80 8-64 33.54 13.65 
III o-44 12.34 10.15 30-89 60 . 10 12.95 4-80 47.76 14.85 
IV 21-53 34.98 6.15 31-79 50 . 23 9 . 55 -4-32 15.25 8.75 
v 22-58 37 . 70 7.45 35-75 54. 35 9.70 -3-32 16.65 8.65 
VI 2-58 32-91 7.75 36-75 53.23 9.00 6-43 20.32 7.95 
VII 22-60 40 . 18 8.45 42-73 59.68 6.70 -1.36 19.50 8.25 
VIII 21-50 33.88 5.90 37-75 57.74 9.4o 7-39 2~-~6 7.90 IX 17- 50 34.64 7.05 39 . 81 59 .47 9.55 3-45 2 .83 10.10 
X 26- 67 37.00 6.90 38-74 57.22 7.4o 4-43 20.22 8.60 
XI 22-49 32.55 5.15 38-73 55.67 8.75 4-43 23.12 8.20 
XII 28-61 43.53 7 . 55 52-79 66.28 5.65 1-39 22.75 8.25 
Pres-
son 1A 5-4o 17.70 7.95 15- 81 44.62 14.70 5-72 26.92 13.30 
Pres-
son 2A 3-51 21.91 10.00 17-78 43.83 11.45 o-4o 21.92 9.10 
Ruch-
Coss-
mann 0-29 9.14 5.95 14-77 41.62 15.45 4-70 32.48 15.15 
Coop-
era-
tive 0-35 10.44 7.65 10-79 48.28 15 . 35 7-74 37.84 14. 25 
etitions of the erperiment. 
The differences summarized.-- Table 61 presents a summary of the 
differences reduced finally to two measuree. The twelve unit tests 
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are naturally combined into a single measure as in the previous ex-
periment ri. th the mean of the differences on the twelve tests being 
taJ:;:en for each of the three ability levels, and for the entire group. 
Table 50. The Range, Mean, and Standard Deviation of the Initial 
Scores Made by All Pupils on Each Test in the Second 
Experiment . 
Standard 
Test Range Mean Deviation 
(1) (2) (3) (4) 
I 2-49 18.32 9.65 
II o-46 20.56 10 . 30 
III 0-52 11.59 10.15 
IV 7-53 32.75 6.95 
v 7-66 36.82 8.60 
VI 2-58 32.02 7.05 
VII 20-63 40.09 7.95 
VIII 5-50 33.33 6.25 
IX 17-54 34.66 6.70 
X 22-67 36.90 7.10 
XI 15-54 33.12 6.25 
XII 26-61 42-86 8.40 
Pres-
son lA 1-45 17.19 7.75 
Pres-
son 2A 3-69 21.75 10.00 
Ruch-
Coss-
mann o-41 8.65 6.45 
Coop-
era-
tive o-6o 10.57 8.85 
The two Presson tests are likewise real ly a single test in two parts, 
and may be combined, the mean for the two repre~enting the final 
situation with respect to these tests. For purposes of comparison 
with the first experiment the unit tests and the Presson tests are 
again combined into a single measure. The Ruch-Co~smann and the 
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Cooperative data are repeated in this table for convenience. Since the 
Presson, Ruch-Cossmann and the Cooperative tests all cover the entire 
year's work, and are quite different in pur~ose and make-up from the 
Table 51. Mean Initial Scores, Mean Final Scores, and ean Gains ade 
by the Homogeneous Low and Hetarogeneous Low Groups on Each 
Test in the Second Experiment. 
Homogeneous Low Group Heterogeneous Low Group 
.'1ean t4ean \1ean Mean 
Initial Final .fean Initial Final Aean 
Test Scores Scores Gains Scores Scores Gains 
(1) (2) (3) (4) (5) (6) (7) 
I 13.77 49.66 35.86 17.96 54.13 36.17 
II 15.23 50.h3 35.4o 22.35 49.35 27.00 
III 8.34 55.30 46.96 10.56 55.14 44.~5 
IV 28.85 48.15 19.30 33.15 46.85 13.70 
v 31.38 48.53 17.15 35.52 50.33 14.81 
VI 29.82 47.88 18.06 30.05 49.72 19.67 
VII 37.06 55.42 18.36 36.68 55.59 18.91 
VIII 30.91 53.18 22.27 32.46 52.14 19.6g 
IX 32.06 55.76 23.70 30.86 56.36 25.50 
X 34.30 53.51 19.21 34.82 54.23 19.41 
XI 31.10 51.91 20.~1 30.67 50.95 20.28 
XII 38.52 60.58 22.06 39.32 64.27 24.45 
Pres-
son lA 13.90 40.19 26.29 14.82 42.86 28.04 
Pres-
son 2A 16.42 45.55 29.13 18.23 37.23 19.00 
Ruch-
Coss-
mann 5.48 35.64 30.16 7.63 35.72 28.09 
Coop-
era-
tive 6.32 44.64 38.32 6.64 44.82 38.18 
unit tests, it has seemed oesirable to combine these three into a 
single measure, also shown in Table 61 . Finally, the combined unit 
test results, and the combined comprehensive test results, are 
brought together in this table into a mean difference for ecch of 
the three levels and for the entire group, which may be taken as the 
summarizing statement for the entire erperiment. 
Interpretation of These Data 
The low ability groups on the unit tests.-- The situation shown 
in Table 57 is quite different from that pictured in Table 31 in the 
Table 52. Mean Initial Scores, l-1ean Final Scores, and Mean Gains 
Made by the Homogeneous Middle and Heterogeneous Middle 
Groups on Each Test in the Second Experiment. 
-
Homogeneous Middle Group Heterogeneous Middle Grou p 
Mean Mean Mean Mean 
Initial Final Mean Initial Final Mean 
Test Scores Scores Gains Scores Scores Ga.ins 
(1) (2) (3) (4) (5) (6) (7) 
I 19 . 23 57.31 38.08 18.32 56.36 3".0 
II 20 . 82 54.29 33.47 19.24 52.05 32.81 
III 9.76 58 . 00 48.24 12.41 a1 .09 44.68 
IV 31.47 49.56 18 . 09 33 .00 6.59 13.59 
v 35.03 55.65 20.62 35 . 54 50.27 14.73 
VI 30.85 53.47 22.62 30.68 50.54 19.86 
VII 39.79 58.49 18.70 38 . 05 58.23 20.18 
VIII 32.64 58 . 43 25.79 31.57 56.14 24.57 
IX 34.82 62.43 27.61 34.90 58.52 23.62 
X 36.63 55 . 94 19.31 36.36 55.50 19.14 
XI 33.34 55.06 21.72 31.59 53.5'1 21.96 
XII 4?.78 66.oo 23 . 22 42.00 64 . 62 22.62 
Pres-
son 1A 16.62 38.28 21.66 17.33 39. 0 0 22.57 
Pres-
son 2A 20.72 46.69 25.97 19.29 43 . 19 23.90 
Ruch-
Coss-
mann 7.90 41.34 33.44 7.00 37.57 30.57 
Coop-
era-
tive 9.56 48 . 09 38.53 9.09 42 .09 33.00 
'---· 
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previous chapter, which presents the corresponding data for the first 
experiment. In seven of the twelve tests the value of Ml-M2 is pos-
T 
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itive, ranging from +0.03 to i0.82. In five instances it is negative, 
ranging from -0.03 to -0.28. The mean, as shown in Table 61 is fO.J7. 
Three of the critical ratios for the positive differences are less than 
Table 53. Mean Initial Scores, Mean Final Scores, and Mean Gains ·1ade 
by the Homogeneous High and Heterogeneous High Groups on 
Each Test in the Second Experiment. 
Homogeneous High Group Reterogeneous High Group 
- ---
1'-fean Mean ean Mean 
Initial Final ean Initial Final Mean 
Test Scores Scores Gai s Scores Scores Gains 
(1) (2) (3) (4) (5) (6) (7) 
I 19.46 61.63 42.17 21 .69 63.65 41.96 
II 24.02 56.22 32.20 22.43 6~.17 40.74 
III 15.18 64.33 49 .15 13.96 h7. 74 53.78 
IV 33.68 114.18 20.50 38.U8 56.65 18.17 
v 42.17 60.23 18.06 41.74 61.92 20.18 
TI 33.54 55.77 22.23 a7.65 59.00 21.35 
VIT 43.06 62.35 19.29 5.82 65.23 19.u1 
VIII 35.30 61.65 26.35 37-50 64.87 27.37 
IX 37.06 66.44 29.38 38.33 63.67 25.34 
X 39.47 60.3? 20.85 39-95 62.14 22.19 
XI 35.85 57.29 21.1+4 35.43 62.62 27.19 
XII 45.54 66.~8 21.34 4~L95 70.05 21.10 
Pres-
son lA 19.69 43.89 24.20 21.10 51.19 30.09 
Pres-
son 2A 27.14 52.48 25.34 21L38 51.38 23.00 
Ruch-
Coss• 
mann 11.32 45.88 34.56 12.86 51.86 39.00 
Coop-
era-
tive 15.65 51.91 36.26 15.76 58.09 42.33 
1.00, when maximum probable errors are considered, and only one 
reaches 4.00, although three run bet •een 1.00 and 3.00. When 
minimum probable errors are assumed, four of the crittcal ratios 
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are greater than 4.00 and only one falls belo 1.00. Of the five neg-
ative differences, two have crit :cal rat; os of less than 1.00, "rhen 
maximum probable errors are used, and none is as great as 2.00. With 
Table 54. Mean Initial Scores, >1ean Final Scores, and ean Gains 
Made by All Homogeneous Pupils and All Heterogeneous 
Pupils on Each Test in the Second Experiment. 
All Homogeneous Pupils All Heterogeneous Pupils 
-
Mean Mean r..ean Mean 
Initial Final ean Initial Final Mean 
Test Scores Scores Gains Scores Scores Gains 
·- --(1) (2~ ~3) (4) (5) (6) (7) I 17. 8 5 .20 38.72 19 .34 5~.07 3~.73 
II 20.02 53.72 33.70 21.40 54.94 a3.54 
III 11.10 59.21 48.11 12.34 60.10 7.76 
IV 31.33 50.63 19.30 34.98 50.23 15.25 
36.25 54.85 18.60 37.70 54.35 16.65 
VI 31.44 52.45 21.01 32.91 53.23 20.32 
VII 4o.03 58.82 18 . 79 40.18 59.68 19.50 
VIII 32.97 57.79 24.82 33.88 57.74 23.86 
IX 34.67 61.59 26.92 34.64 5().47 24.83 
X 36.83 56.64 19.81 37.00 57.22 20.22 
XI 33.50 54.83 21.33 32.5~ 55.67 23.12 
XII 42.42 64.60 22.18 43.53 66.28 22 . 75 
Pres-
son lA 16.86 40.89 24.03 17.70 44.62 26.92 
Pres-
son 2A 21.65 48.40 26.75 21.91 43.83 21.92 
Ruch-
Coss-
mann 8.33 41.11 32.78 9.14 41.62 32.48 
Coop-
era-
tive 10.66 48.33 37.67 10 .44 48.28 37.84 
minimum probable errors, two of the critical ratios are still low, 
although the others run high. The weight of the evidence leans 
toward homogeneous grouping although by only a small margin. If 
there is some degree of correlation bet1••een the groups, as there 
Table 55. The Mean Gains Made by EaCb 
the Homogeneous and the oe1 
the Second Experiment. 
Low Mld 
Test 1 1'12 ·1-M2 l-11 I 
(1) (2) (3) (4) (5) 
I 35.89 36.17 -0.28 38.08 3 
II a5.4o 27.00 +8.40 33.47 3 
III 6.96 44.55 +2.41 48.24 4 
IV 19.30 13.70 +5.60 18.09 1 
v 17.15 14.81 2.34 20.62 1 
VI 18.06 19.67 -1.6 22.62 l! 
VII 18.36 18.91 -0.55 18 . 70 2 
VIII 22.27 19.68 t 2.59 25.79 2 
IX 23.70 25.50 -1.80 27.61 2 
X 19.21 19.40 -o.20 19.31 1 
XI 20.81 20.28 +0.53 21.72 2 
XII 22.06 24.45 
-2.39 23.22 2 
Pres-
son 1A 26.29 28.04 -1.75 21.66 2 
Pres-
son 2A 29.13 19.00 +10.13 25.97 2 
Ruch-
Coss-
mann 30.16 2iZ .09 2.07 33.44 3' 
Coop-
era-
tive 38.32 38.18 +0.14 3 ~ .53 3. 
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probably is, this advant~ge may possibly be a real one. 
The middle ability groups on the unit tests.-- Here there is no 
difference whatever between the two groups on one of the unit tests. 
Table 56. Differences in Meen Gains (Ml-M2) Divided by the Standard 
Deviation of the Initial Accomplishment of the Entire Group 
T) for Each Ability Level on Ea~h Test in the Second Ex-
periment. 
Ini-
tial Low Middle High All 
Stand-
ard Ml-t-12 Ml- ·12 Ml-t-12 Ml-M2 Devia-
Ml-M2 1\-M2 1-11-M2 tvt1-M2 Test tion -zT ~ ~ ~T 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 9.65 -0.28 -0.03 -\:0.04 t O.OO t 0.21 .J.0.02 -0 . 01 " .00 
II 10.30 ~8.4o +0.82 +0.66 +0.06 -8.54 -0.83 10.16 +0.02 
III 10.15 -4-2 . 41 +0.24 <~-3.56 +0.35 -4.63 -o.46 +0.35 +0.03 
IV 6.95 t 5.60 +0.81 ?4.50 .65 +2.33 +0.34 t-4.05 J-0.58 
v 8.60 +2.34 +0.27 "'5.89 t 0.68 -2.12 -0.25 t 1.95 -+0.23 
I 7.05 -1.61 -0 . 23 ;-2.76 +0.39 +0.88 -+0 .12 .69 t O.lO 
VII 7.95 -0.55 -0.07 -1.48 -0.19 -0.12 -0.02 -0.71 -0.09 
VIII 6.25 t 2.59 ;.o.41 +1.22 +0.20 -1.02 -0 . 16 t 0.96 0.15 
IX 6.70 -1.80 -0.27 f-3.99 +0.60 4.o4 .. o.6o t 2.09 0.31 
X 7.10 -0.20 -0.03 !-0.17 +0.02 -1.34 -0.19 -0.41 -o.o6 
XI 6.25 t 0.1)3 +0.08 -0 . 24 -o.o4 -5.75 -0.92 -1.7Q -0.29 
XII 8.4o 
-2.39 -0.28 t 0.60 +0 . 07 t 0.24 t 0.03 -0.57 -0.07 
Pree~-
son 1A 7.75 -1.75 -0.23 -0.91 -0.12 -5 . 89 -0.76 -2.89 -0.37 
Pres-
son 2A 10.00 ·H 0.13 +1.01 +2.07 • 21 +2.34 +-0.23 t 4.83 -t0.48 
Ruch-
Cose-
mann 6.45 i-2.07 t 0.32 +2.87 t 0 . 44 -4.44 -0.69 .30 +0.05 
Coop-
era-
tive 8.85 .14 t 0.02 f5.53 +0.62 -6.07 -0.69 -0.17 -0.02 
Nine differences are positive, ranging from 0.02 to .68. T ro are 
negative, -o.o4 and -0.19. The mee.n difference, as shown in T!"ble 6 , 
is t 0.23. When maximum probable errors are used, the critical ratios 
are generally low, six being less than 1.00, only three exceeding 2.00, 
and the largest being less than 4.00. When minimum values of the prob-
able error are assumed eight are very large, and only two ~·e less than 
Tsble 57. The Critical Ratio of Ml -M2 of the Lolor Ability Groups to 
its Maximum and tinimum robeble Errors for Each Test in 
the Second Experiment. 
Maximum Minimum 
Ml-M2 Probable Critical Probable Critical 
Test ~ Error Ratio Error Ratio 
(1) (2) (3) (4) (5) (6) 
I 0.03 0.22 0 .14 0.08 0.38 
II t 0.82 0.20 4 .10 0.07 11.70 
III \'0.24 0.25 0.96 0.10 2.40 
IV 0.81 0.29 2.79 0.03 27.00 
v 0.27 0.22 1.23 0.05 5.40 
VI 
-0.23 0.23 1.00 0.03 7.67 
VII 
-0.07 0.22 0.31 0.06 1.17 
VIII t 0.41 0.25 1.64 0.03 13.70 
IX 
-0.27 0.24 1.13 0 .02 13.50 
X 
- 0.03 0 .24 0.13 0.04 0.75 
XI +0.08 0.23 0.35 0.05 1.60 
XII -0.28 0.17 1.65 0.01 28.00 
Pres-
son lA 
-0.23 0.35 0.66 0.16 1.44 
Free-
son 2A H.Ol 0.17 5.94 0.03 33-70 
Ruch-
Coss-
mann +0.32 o.42 0.76 0.06 5-33 
Coop-
era-
tive 0.02 0.35 0.06 I"J .12 0.16 
1.00. There seems to be a real, and reliable difference in favor of 
homogeneous grouping. 
The high ability groups on the unit tests.-- The picture is 
somewhat reversed in the high groups, only five test differences 
being positive, ranging from t 0.02 to 0.60, and seven being negative, 
135 
ranging from -0.02 to -0.92. The critical ratios for the p sitive 
differences are gen~rally small, th ee being less than 1.00 and only 
one being as large .., 2.00 ith ma.xi 1l:Jl probe b e errors. When min-
Table 58. The CriticaJ Ratio of~-M2 of the ~iddle Ability Groups 
to its ~aximum and Mi ni u~ Probable Errors for Each Test 
in the Second Experiment. 
·--
axi1num Ainimum 
Ml- 2 Probable Critical Probable Critical 
Test 6 T Error Ratio Error Ratio 
-(1) (2) (3) (4) (5) (6) 
I 0.00 0 . 24 0 .00 0 . 02 0 .00 
II +0 . 06 0.23 0 . 26 o.o4 1.50 
III +0.35 0.22 1.59 0 . 02 17.50 
v 0.65 0 . 19 3.42 0.02 32.50 
v +0.68 0 . 18 3 .78 0.02 34 . oo 
I ~0.39 0.20 1. 95 0.01 39 . 00 
VII 
-0.19 0.18 1.06 0 . 01 19.00 
VIII .20 0.22 0 . 91 0.02 10.00 
IX t 0.60 0.28 2 .14 0.05 12.00 
X +0.02 0.18 0.11 0 . 02 1.00 
XI -o.o4 0.27 0.15 0.06 0.67 
XII t 0.07 0.21 0.33 0.01 7.00 
Pres-
son lA 
-0.12 0.23 0 . 52 .10 1.20 
Pres-
son 2A 0.21 0.16 1.31 0.02 10.50 
Ruch-
Coss-
mann +0 .44 0.43 1.02 0.14 3 . 14 
Coop-
era-
tive 0.62 0 . 20 3.10 0 . 02 31.00 
1IDU]1 probable errors are taken, t~ree ratios are large, and two are 
very small. For the negati1re differences the critical ratioe are 
larger, three of them being less than 1.00 and one going as large 
as 4 . 00 for maximum prob~ble error values, while all but two are 
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larger than 4.00 when minimu~ values are considered. The mean difference 
is shown in Table 61 to be -0.15, and it is a possible and perhaps re-
liable difference in favor of heterogeneous grouping that is indicated. 
Table 59. The Critical Ratio of M1-M2 of the High Ability Groups to 
T 
Test 
(1) 
I 
II 
III 
IV 
v 
VI 
VII 
VIII 
IX 
X 
XI 
XII 
Pres-
son 1A 
Pres-
son 2A 
Ruch-
Coss-
mann 
Coop-
era-
tive 
its Maximum and 1inimum Probable Errors for Each Test in 
the Second Experiment. 
Maximum Minimum 
Ml -t-12 Probable Critical Probable Critical 
6 T Error Ratio Error Ratio 
(2) (3) (4) (5) (6) 
+0.02 0.24 . 08 0.07 0.29 
-0.83 0;22 3. 77 0.01 83.00 
-o.46 0 .25 1.84 0.05 9.10 
.t.0.34 0.25 1.36 0.01 34.00 
-0.25 0 .14 1. 79 0.01 25.00 
+0.12 0.21 0.57 0.03 4.00 
- 0.02 0.16 0.12 0,01 2.00 
-0.16 0.23 0.70 0.03 5.34 
+0.60 0.30 2.00 0.07 8.57 
-0.19 0.24 0.79 0.06 3.17 
-0.92 0.23 4.oo 0 .01 92.00 
"-0.03 0.19 0.16 0.04 0.75 
-0.76 0 .22 3.45 0 .03 25.33 
+0.23 0.17 1.35 0.05 4.60 
-0.69 0.36 1.92 0.07 9.~6 
-o.69 0.26 2.65 0.04 17.25 
All pupils on the unit tests.-- When all homogeneously grouped 
pupils are treated as a single group, and the heterogeneous pupils 
are considered in similar fashion, one test shows no difference, 
seven are positive, ranging from t 0.02 to t 0.58, and four are neg-
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ative, ranging from -0.06 to -0.29. The average is t o.og. When max-
imum prob~ble errors are used half of these critical ratios are less 
than 1.00, and only one is above 4.00. When minimum values are given 
Table 60. The Critical Ratio of M1-M2 of All Pupils to its Maximum 
T 
and Minimum Probable Errors for Each Test in the Second 
Experiment. 
Maximum Minimum 
141- ~2 Probable Critical Proba.ble Critical 
Test 
• T Error Ratio Error Ratio 
(1) (2) (3) (4) (5) (6) 
I 0.00 0.16 0.00 0 . 03 o.oo 
II .. 0.02 0.13 0.15 o.oa 0.67 
III +0.03 0.14 0.22 0.0 0.75 
IV .-.o.5g 0.14 4 . 14 0.01 58.00 
v +0.?3 0.10 2.30 0.02 11.50 
VI +0.10 0.12 0;83 0.04 2.50 
VII 
-0.09 0.11 0.82 0.02 4.50 
VIII f-0.15 0.14 1.07 0.01 15.00 
IX +0.31 0 . 16 1.94 G.03 10 . 33 
X 
-o.o6 0.03 2.00 0.01 3.00 
XI 
-0.29 0.14 2.07 0.02 14.50 
XII 
-0.07 0.11 0.64 0.01 7.00 
Pres-
son lA 
-0.37 0.16 2.31 0.06 6.17 
Pres-
son 2A +0.4g 0.10 4.80 0.01 4~.00 
Ruch-
Coss-
mann +0.05 0.24 0.21 0.06 o.g3 
Coop-
era-
tive -0.02 0.16 0.12 0.04 0.50 
seven ratios are large enough to be certain indications of a real dif-
ference, while three are less than 1.00. It is difficult in all of 
these cases to determine just how real and reliable such differences 
are, but these are small, and of fair reliability, indicating a slight 
-· I 
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advantage in favor of homogeneous grouping. 
Summary of all un t tests.-- With all due allowance for the fact 
that there is no clear cut preponderance of evidence on one side or 
Table 61. M1-M2 for All Ability Groups on All Tests in the Second 
T 
Experiment . 
Tests Low Middle High All 
(1) (2) (3) (4) (5) 
Units I-XII (combined) +0.17 +0.23 -0.15 +o.o8 
Press 1A-2A (combined) +0.39 +0.04 -0.26 0.06 
Units - Presson (combined) 0.28 +0.14 -0.20 ~0.07 
Ruch-CossmA.nn +0.32 +0.44 -0.69 0.05 
Cooperative t 0.02 0.62 
-0.69 -0.02 
Presson - Ruch-Cossmann -
Cooperative (combined) 0.26 t 0.37 -0.55 ~0 .03 
Units- All others (com-
bined as two measures) t 0.22 +0.30 -0.35 0.06 
other, we seem to have here a picture that is quite the reverse of that 
shorn in the fir~t experiment. Slow pupils ere apparently somewhat 
benefited by homogeneous grouping. Average pupils ere more benefited 
by the procedure. Bright pupils, on the other hand, apparently did 
somewhat better work in unsegreg?ted grou~s. The net reRult for the 
whole class was a slight and doubtful a.dventage for homogeneous group-
ing. The situation is shown graphically in Figure 4. 
The Presson tests.-- The data for the t~o Presson tests present 
conflicting evidence, the fir~t test being consistently negative and 
the second te~t positive, on all levels. On the lowest level a neg-
ative difference of -0.23, with small critical ratios for both prob-
able errors, is far overshadowed by a positive one of t l.Ol with 
very large critical ratios, yielding a mean difference of t0.39. a 
considerable and real advantage to ability grouping on this level. 
For the middle groups the differences are -0.12 and +0.21, a'rerag-
ing +0.04, with three of the four critical ratios such tr~t little 
dependence could be put on the continued appeara.nce of such dif-
Ability 
Level 
Low 17 
Middle 23 
High -15 
All 8 
Advant~ges in Percentages of One Initial 
Standard Deviation. 
-60 -4o -20 0 20 4o 
! 
' 
I I I r I 
' 
! I ! 
r---
-
-
.L I I l_ _I_ I l I 
60 80 100 
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Figure 4. The Advantage of Homogeneous or Heterogeneous Grouping, 
in Terms of Percentages of One In· t.i1=1.l St;:mderd Devia.-
tion, as Indicated ln Units I-XII in the Second Experi-
ment. 
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I 
ference in further experiments. In the second test, on y, using the 
minimum probable error, iR the difference a reliable one. On the 
highest level the differences are -0.76 and -0.23, with a mean of 
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-0.26. The critical ratios of the first difference are much lRrger 
than those of the second, and ,oV'e may fairly assume here that there 
is a considerable and reliable advantage to heterogeneous grouoing on 
this level. When all pupils are taken together, the net differences 
are -0.37 and t 0.4 , the mean being 0.06. All of the critical ratios 
Ability Advantages in Percentages of One Initial 
Level Standard Deviation. 
-60 -40 -20 0 20 4o 60 80 100 
I 
' 
. 
' 
Low 39 
t-
\fiddle 4 
t-
High 
-26 
t-
All fi 
-
I I I I _l_ _j_ 
Figure 5. The Advantage of Homogeneous or Heterogeneous Grouping, 
in Terms of Percentages of One Initial Standard Devia-
tion, as Indicated in the Presson Tests in the Second 
Experi:nent. 
are fairly large, those of the second, or positive difference being 
larger then those of the first, or negative difference. As far as 
any conclusion may be drawn from such op~osite data, all apparently 
reliable, the best one may say i~ that there is probably a slight net 
advantage for homogeneous grouuing over heterogeneous grou~ing. Figure 
5 presents graphically the Presson data, and Figure 6 pr~~8nts the com-
bined data for the unit te~ts and the Presson tests for purposes of com• 
parison with the first experiment. 
The Ruch·Cossmann test.-- The Ruch-Cossmann test results show a 
Ability 
Level 
Low 28 
Middle 14 
High -20 
All 7 
Advru1tages in Percentages of One Initial 
Standard Deviation. 
-60 -40 -20 0 20 4o 60 
I I I I I I I I I I I I 
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~ 
~ 
.... 
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80 100 
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Figure 6. The Advantage of Homogeneous or Heterogeneous Grouping, 
in Terms of Percentages of One Initial Standard Devia-
tion, as Indicated in the Combined tJnit Tests and Presson 
Tests in the Second Experiment. 
difference of +0.32 on the low le el, real only when the minimum prob-
able error is assumed. A somewhat larger difference of 10.44 is found 
on the middle ability level, somewhat more reliable for the maximum 
probable error and slightly less reliable for the minimum urobable 
error. On the highest level a negative difference of -0.69 exists, 
apparently reliable since the critical ratios are 1.92 and 9.86. For 
t~e entire enrollment of the experiment, the net difference is +0.05, 
"'i th critical ratios so small as to be Quite unreliable. Here we have 
4-bili ty Advantages in Percentages of One Initial 
Level Standard Deviation. 
-60 -40 -20 0 20 4o 60 80 100 
I I I I I I I I I I 
Low 32 
Middle 44 
High 
-69 
r-
All 5 
-
I I 
Figure 7. The Advantage of Homogeneous or HAterogeneous Grouping, in 
Terms of Percentages of One Initial Standard Deviation, as 
Indicated in the Ruch-Cossmann Test in the Second Experi-
ment. 
a rather doubtful advantage to homogeneous grouping on the lowest level, 
a somewhat greater and more reliable advantage in the same direction on 
the middle level, and a significant and reliable advantage to hetero-
geneous grouping on the highest level. For the "rhole class, one ad-
vantage offsets the other to leave practically no real net advanta.ge, 
although the little that appears f avors homogeneous grouping. These 
data are pictured graphically in Figure 7. 
The Cooperative te st.-- On the low level the difference on the 
Ability 
Level 
Lovr 2 
High - 69 
All -2 
Adva.ntages in Percentages of One Initial 
Standard Deviation. 
-60 -40 -20 0 20 4o 6o 
I I I I 
l 
80 100 
I 
' 
Figure 8. The Advantage of Homogeneous or HeterogP-neous Grouping, 
in Terms of Percentages of One Initial Standard Devia-
tion, as Indicated in the Cooperative Test in the Sec-
ond Experiment. 
I 
Cooperative test is negligible, f 0.02, with very small critica.l ratios. 
On the middle level it is +0 .62, with critical ratios large enough for 
this difference to be considered reliable. On the high level the dif-
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ference is -~.69, with critical ratios of 2.65 and 17.25 for the two 
probable error values. The net result for the entire cla s is a neg-
ative difference -0.02, with critical ratios so small as to make this 
difference a very doubtful one. For hatever is measured by the Coop-
erative test, homogeneous grouping is of no va.lue to pupils in the 
lowest third of the class, definitely valuable for the middle third, 
Ability 
Level 
Low 26 
.vliddle 37 
High -55 
All 3 
Advantages in Percente.ges of One Initial 
Standard Deviation. 
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Figure 9. The Advantage of Homogeneous or Heterogeneous Grouping, 
in Terms of ~ercentages of One InitiRl Stand~rd Devia-
tion, as Indicated in the Combined Presson, ~uch-Cosemann, 
and Cooperative Tests in the Second Experiment. 
and definitely detrimental to the progress of those in the highest 
third. The advantage in one case practically offset the disadvantage 
in the other. Figure B is a graphical representation of these facts. 
The three comprehensive t~sts combined.-- The Presson, Ruch-Coss-
mann, and Cooperative tests are similar in purpose and nature since 
each attempts to measure the usually acceptable outcomes of the entire 
course in high school biology, and each uses the same general types of 
test items. Part of Table 61 presents the mean of the three differences 
Ability 
Level 
Low 22 
Middle 30 
Hi~h -35 
All 6 
Advantages in Percentages of One Initial 
Standard Deviation. 
-60 -40 -20 0 20 4o 60 
I . I I I I I 
I-
-
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Figure 10. The Advantage of Homogeneous or Heterogeneous Grouping, 
in Terms of Percentages of One Initial Standard Devia-
tion, as Indicated by the Combined Data of the Second 
Experiment. 
for each ability level, and for the entire enrollment, and the same 
data are graphically repre~ented in Figure 9. The net difference for 
the loN groups is f0.26, for the middle groups t 0.37, and for the high 
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groups -0.55. When aJ.l pupils in the experiment are taken together, re-
gardless of ability level, the mean difference is t 0.03. On these tests, 
as in the case of the unit tests, there is evidence of an advantage in 
homogeneous grouping for the pupils at the lowest end of the intelli-
gence scale, a somewhat greater advantage for those in the middle ranges, 
and a disadvantage for those at the upper end. The net adva.""ltage ,,.hen 
all levels are considered, is negligible. 
The final summary.-- Table 61 also shows a final measure of dif-
ferences made up of the average of the mean difference of the t,.relve 
unit tests as one measure, and of the mean difference of the three com-
prehensive tests as a second single measure. The difference for the 
lowest level is +0.22, for the middle level f 0.30, for the hig . est lev-
el -0.35, and for all levels combined t 0.06. Figure 10 presents this 
final picture. 
Conclusions.-- Several facts stand out in this experiment as worthy 
of note. First, the evidence of the unit tests is not clear cut on any 
ability level, although it tends to be most uniform for the middle a-
bility groups. In the same way, the evidence of the Presson tests is 
of conflicting nature. Once e have reduced the data to four measures, 
however, the conclusions to be drawn are uniformly in favor of homo-
geneous grouping for the slow and average grouos, and in favor of het-
erogeneous grouping for the bright group, while the net advant~ge for 
the whole experiment, as might be expected under such circumstances, is 
negligible. The entire picture is the reverse of that seen in the pre-
vious year's experimentation. In thRt year it was indicated that het-
erogeneous grouping was more favorable for slow and average pupils 
than was homogeneous grouping and it made practically no difference to 
bright pupils which method of sectioning was used. In the current year 
the evidence is to the effect that homogeneous grouping is more effective 
for slow and average pupils than is heterogeneous grouping and that 
bright pupils actually do better in heterogeneous classes. Since the 
only real change in the experimental situation in the second year is 
the change in teacher, the suspicion immediately arises that the factor 
of grouping may be outweighed by the teacher factor. If it is true 
that the advantRge or disadvantage of one grouping method over another 
depends on the teacher in chage of the class after grou~ing occurs, 
there is a serious question as to the value of grouning on the basis 
of mental ability. 
Summary 
Organization and administration of the second experiment.-- The 
second experiment, in the year 1937-38, was set up and carried on in 
the same way as the first experiment, except that the teacher was 
changed, and two new tests covering the entire year's work were added. 
Conclusions.-- Data from the second experiment lead to the follow-
ing conclusions, subject to verification in later experiments: 
1. Under the conditions of the experiment, pupils from the lowest 
third of the class in ability, as indicated by the higher of two in-
telligence quotients derived from two forms of a group test of mental 
ability, made definitely more progress in what was measured by the tests 
when placed in homogeneous groups. 
2. Pupils from the middle third of the class made definitely 
more progress in homogeneous groups, the advantage being somewhat 
greater than that on the lowest leveL 
3· Pupils from the highest third of the class made definitely 
more progress in heterogeneous groups .• 
4. When the entire class is considered, the net differences be-
tween homogeneous and heterogeneous grouping are negligible. 
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5. There is indication that the teacher element may be the im-
portant factor in the differences in the results of the two experiments 
conducted up to this time. 
CHAPT•R VI 
Tim THIRD EXPERUJ.E T 
Organization and Administr~tion of the Third ~xper i~ent 
Similarity of the second and third. experiments.-- The trird ex-
periment, conducted in the year 1938-1939 , differed in no es~ential 
Table 62. Sumrne.ry of the Statistical rv!essures Used in Grouping and 
Equating the Five Sections Used in the Third Experiment. 
Group 
(1) 
All 230 Tenth Grade Biology Pupils .. 
175 Selected Pupils .......... ..... . 
58 Puoils in Highest Third ........ . 
35 Pupils in Homogeneous High 
Section ....... .............. . 
23 Pupils in Heterogeneous High 
Group .... ..... .... . .. · · · · · · · · · 
58 Pupils in ~iddl e Third .......... . 
35 Pupils in Homogeneous Ai dd le 
Section . . . . . . . . . . . . ....... . 
23 Pupils in Heterogeneous ..liddle 
Group ....................... . 
59 Pupils in Lo .,est Third ... . ...... . 
35 Puuils in Homogeneous Low 
Section ................... . .. . 
24 Pupils in Heterogeneous Low 
Group.................... . .... 
10~ Pupils in Homogeneous Sections . . . 
70 Punils in Heterogeneous Sections. 
35 Pupils in Control Section A .... . 
35 Pupils in Control Section B ..... . 
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Range 
(2) 
77-136 
78-136 
112-136 
ll2-l36 
112-136 
101-11) 
101-111 
101-111 
73-100 
78'-100 
78-100 
78-136 
78-136 
82-136 
78-133 
Mean 
(3) 
106.15 
106.20 
119.32 
119.28 
119.34 
106.66 
106.64 
106.67 
9 .28 
93 .26 
93 .34 
106.16 
10h.20 
106.20 
106.20 
Sta.ndard 
Deviation 
(4) 
11.95 
11.95 
h.28 
6.28 
6.32 
2.95 
2.96 
12.05 
11.90 
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respect from the second. The tests used for grouping purposes, and 
those used for testing the progress of puoils, 1.rere exactly the same 
es in the previous experiment, except that Form A of the unit tests 
again replaced Form B. It t-ras necessa,ry, because of time limitations, 
to leave Unit X out of the course as a separate unit, although some of 
t he content of this unit was brought into the work else ~ere . There 
are, therefore, only eleven unit tests, instead of twel ve, in this ex-
periment. The same tea cher ,.ras used for a second consecutive year. 
The order of sections in the daily schedule wa s again decided by lot . 
In practically every respect, t:terefore, the third experiment is a 
duplicate of the second one . 
The grouping data. for the t hir d experiment.-- Table 62 presents 
a summary of the grouping data for the third experi~ent, details of 
which will be found in Appendix D. There 1trere 230 tenth gr ade pupils 
who elected biology, ranging i n intelligence quotients from 77 to 136, 
with a mean of 106.15 a.nd a standard deviation of 11. 95 . From this 
number 175 pupil s 1••ere selected whose range was from 78 to 136, whose 
mean was 106.20, and whose standard deviation was 11.95. These were 
divided in thirds of 58, 58, and 59 pupils each, as in previous years. 
The 58 pupils in the highest third had a range from 112 to 136. 
The mean was 119.32 ~.orith a standard deviation of 6. 28. These vtere in 
turn divided into two groups, one of 35 pupils for the homogeneous 
high experimental section with a range f rom 112 to 136, a mean of 
119.28, and a standard deviation of 6.28, and one of 23 pupils as the 
heterogeneous high control group .,,i th the same r ange, a mean of i19 . 34, 
and a standard deviation of 6.32. 
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The middle 58 pupils ranged from 101 to 111, the mean being 106.66 
and the standard deviation being 2.95. These o~ere also divided in 
groul;JS of 35 e,nd 23, .,.!i th the same ranges, means of 106.64 and 106.67, 
and standard deviation of 2.96 and 2.93. 
Similarly, the 59 pupils in the lowest third, with a range from 
78 to 100, a mean of 93.28, and a. standard deviation of 5.76, were di-
vided into a homogeneous section of 35 and a control group of 24. Both 
ranged from 78 to 100. The mean of thE!- former was 93.26 and that of 
the latter 93.34. The standard deviations 11rere 5. 78 and 5. 74 respectively. 
Regrouped, the 105 pupils placed in the three homogeneous sections 
showed a range from 78 to 136, '\Orith a mean of 106.16 and a standard de-
viation of 11.95. The 70 pupils in the heterogeneous groups had exactly 
the same range and standard deviation as the homogeneous pupils, the mean 
being 106.20. These were divided in t~.,o control sections of 35 pupils 
each, ranging from 82 to 136 and from 7$ to 133 respectively, with both 
means being 106.20, and the sta.ndard deviations being 12.05 and 11.90 
respectively. 
It is of interest to note that all of these figures are almost 
identical with the corresponding figures in the preceding experiment, 
and are r C'l.ther telling evidence of the reliability of the Terman tests. 
Di stri but ion of ra\<T scores.-- Table 63 compares the distribution 
of the r a1..r scores made by the :pupils selected for this experiment with 
that of the entire 230 pupils from whom they were chosen. The purpose 
of this comparison is to show that the selected pupils are truly rep-
resenta tive of the entire E;I'OUp regardless of 1•rhether raw scores or 
intelligence quotients are taken a.s the basis of selection. 
Table 63 . A Comparison of the Measures of Variability and Central 
Tendency of the Raw Scores of 230 Tenth Grade Biology 
Pupils with Those of 175 Pupils Selected for the Third 
Experiment. 
Standard 
Group Range Mean Deviation 
(1) (2) (3) ~4) 230 Tenth Grade Biology Pupils ... 54-182 114.80 2 .90 
175 Selected Pupils . . . . . . . . ... 54-182 114.30 26. 80 
As in the nrevious experiment, however, the grouping of these 
152 
pupils into thirds on the basis of raw scores would have resulted in 
Table 64. Comparison of Placement of 175 Pupils in the Third Ex-
periment Accordin · to Intelligence Quotients ~·ri th Place-
ment as It Would Have Been if Arranged According to Raw 
Scores (lo.1ental Ages) . 
Number of Number of These Pupils in Each Thir d 
Pupils in ArranK_ed According to Raw Scores 
Experiment Highest Middle LO\<rest 
Group Third Third Third 
(1) (2) <a4 (4) (5) Highest Third •• 58 14 
Middle Tbird .•• 5S 14 34 10 
Lo• est Third ••• 
_22_ 
--
10 ~ 
Totals .....•• 175 58 5'S 59 
a someNhat different assignment into groups. Tab e 64 sho"rs that the 
58 pupils assigned to the highest third I<~'Ould have been redistributed 
with 44 in the highest third and 14 in the middle third. The 58 pu-
pils in t he middle third would ha.ve been reassigned i th 14 in the 
high third, 34 in the preeent location, and ten in the bottom third. 
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Of the 59 now found in the lo,oJ"est third, ten would have been moved 
up to the next group while 49 would have remained in place. This table 
is quite similar to Table 40, sho 'ling the same information \'ri th regard 
to the second experiment. By comparison with the data of Table 5 in 
the first experiment, it would seem that placement by ra1<1 scores and 
by intelligence quotients are more nearly coincident when the Otis test 
is used than when the intelligence quotients are derived from the Terman 
tests. It is possible that the wider range of raw scores obtainable on 
the latter test makes it less likely that a given pupil would fall in 
the same third of the group when arranged on the two bases in turn. As 
stated in Chapter V, ho rever, we are concerned he!"e only with vrhat hap-
pens when pupils are grouped on the basis of intelligence quotients. 
Location of sections in the daily schedule.-- Table 65 sho~s the 
assignment by lot of the various sections to places in the daily sched-
ule. 
Table 65. The Assignments in the Daily Schedule of Biology Classes 
in the Third Experiment. 
Class 
Homogeneous High Section ............. . 
Homogeneous Middle Section ...... . .... . 
Homogeneous Low Section .............. . 
Heterogeneous Section A .............. . 
Heterogeneous Section B ...... .. ....... . 
Period 
3 
1 
4 
6 
2 
Effect of drop-outs during the school year.-- A total of 13 pu-
pils left school during the course of the experiment. None of these 
were from the homogeneous high group, but the corresponding hetero-
geneous group lost t •to membere. Two dropped from the homogeneous l'liddle 
section with no defections from the heterogeneous group on this level. 
As usual, the reatest losses were from the homogeneous and hAterogene-
ous lo·r groups, the former losing five and the lRtter four of its members. 
Table 66. CompArison of the lumber of Pupils at the Beginning and at 
the End of the Third Exper iment. 
-
I C)tandard De-
Number RPnge of .-fean viation of 
of Intelligence Intelligence Intelligence 
Pupils Q.uotient Q.uotient Q.uotient 
Be-
Group gin- Begin- Begin- Begin 
ninF?.: "l<Jnc nine .:.ond nin,e: End nin,e: End 
(1) (2) (3) (4) (5) (6) (7) (~) (9) 
Homogeneous High .... 35 35 12-136 112-136 119.28 119.28 6.28 6.28 
He terogeneous High .. 23 21 12-136 11.2-136 119.34 119.58 6.32 6.54 
Homogeneous ~iddle . . 35 33 01-111 101-111 106.64 106.68 2.g6 3.04 
Heterogeneous Middle 23 23 01-111 101 111 106.67 106.67 2.93 2.93 
Homogeneous Low ..... 35 30 78-100 80-100 93.26 93.66 5.7fl. 5.50 
Heterogeneous Low •• 24 20 7a:-1oo fl2-100 93.34 g4.oo 5.74 4.41 
Control A .......... 35 33 82-136 82-136 106.20 105.70 12.05 12.20 
Control B " ......... 35 31 78-133 90-133 106.20 108.95 11.90 10.25 
All Homogeneous ..... 105 qg 78-136 80-136 106.16 106.90 11.95 12.75 
All Heterogeneous ... 70 64 78-136 82-136 106.20 107.05 11.95 11.4o 
Table 66 shows the changes made in the equation of the groups as a re-
sult of these drop-outs. It ,.rill be noted that there •.rere practically 
no changes in the tl-10 upper levels, except that the heterogeneous high 
group showed a slightly increased mean and standard deviAtion. On the 
lo,.rest level, both ranres ere some1-that shortened, the mean of the 
heterogeneous group became slightly higher, and its standard deviation 
somewhat lower, than those of the homogeneous group. The balance of 
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the two control sections was also somewhat disturbed, Section A ac-
quiring a mean several points lower, and a standard deviation t\ITO 
points grea ter, than Section B. 
Data From The Third Exoeriment 
Origina data .-- The original ~ata for the third experiment, cov-
Table 67. The Range, Mean, and Standard Deviation of Initial Scores, 
Final Scores, and Gains ~ade by the Homogeneous Low Group 
on Each Test in the Third Exper i nent. 
Iai tial Scores Fina1 Scores Gains 
Stand- Stand- Stand-
ard ard ard 
Davia- Devia- Devia-
Test Range I-1ean tion Range Mean tion Range ~ean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 13-51 26.41 7.25 36-76 53.!12 0 .15 10-55 27.41 10.40 
II q-48 34.91 9 .00 3?-75 51.~2 ~.15 3-4q 16.ql 10.g5 
III 24-47 34 . 09 5.85 37-71 58.30 7.80 3-39 24.21 ~.50 
IV 23-49 34.03 5 .70 31-64 51.03 6.55 1-37 17.00 9.15 
v 29-50 36.81 5.30 44-75 54.25 7.70 0-37 17.44 a: .05 
I 21 - 49 32.91 5 .50 39-61 50.72 6.25 1-33 17.81 6.65 
VII 21-49 36.03 5-30 38-69 51.19 7 . 40 0-36 15.16 9.45 
VIII 18-49 31.24 6.95 42-68 55 .00 6.45 2-4o 23 .7 ~ 9-35 IX 20-42 31.84 5.80 28-74 53 .16 10.10 
-3-54 21.32 n.ao I 24-47 32.94 4.90 4o-64 53.23 6.10 0-32 20.2q 8 . 5 
XII 26-56 40 .70 7.85 41-70 60.33 6.15 6-42 lg,63 !':.25 
Pres-
son lA 7-32 15.23 5.70 18-48 34 . 83 7.50 5-34 19.60 6.55 
.!?res-
son 2A 11-33 18.93 5.90 19-54 41.10 9 .55 3-39 22.17 9.15 
Ruch-
Coss-
mann 0-17 6.70 3 . 65 12-54 31.13 10 . 25 7-4~ 24.43 9.10 
Coop-
era-
tive 0-27 7.23 5 .70 9-63 35.83 12.90 2-52 28.60 11.70 
ering the same i terns as the corres ,)onding data in the first two experi-
ments, will be found in Appendix E. 
Summarization of data in Tables 67-75 . -- Tables 67 to 72, in-
elusive, present from t hese data t hP range, mean , and standard devia-
tion of the initial scores, final scores, and geins, made by the six 
groups on each test given durine the year. Tables 73 and 74 indicate 
Table 68 . The Ran e, ,, ean, and Standard Deviation of Initial Scores, 
Final Scores, and Gains ade by the Heterogeneous Low 
Group on Each Test in the Third Experiment. 
Initial Scores Final Scores Gains 
Stand- Stand- Stand-
ard ard ard 
Devia- Devia- Devia-
Test 'Ran.;1:e r.!ean tion Ran,e:e ~1ean tion Ran,e:e ;vtean tion 
(1) (2) (3) (4) (5) (6) (7) (~) (9) (10) 
I l0-4o 25.70 8 .60 35-67 ')2.40 8.35 n-47 26.70 10.90 
II 2-53 31.81 9.95 31-78 48.67 11.80 -5-57 16.8g 16.55 
III 27-44 34.95 4.55 34-73 57.19 G.85 6-3~ 22.24 9.15 
IV 23-49 36.30 6.50 33-63 50 . 85 8.10 -5- 15 1~.55 10.20 
v 31-52 38.90 5.55 39-63 51.45 6.80 6-28 12 . 55 6.50 
VI 24-50 35.25 6.55 3~-68 50.90 9 .20 1-31 15.65 8 .40 
VII 26-44 34.37 3.75 34-70 51.95 10.65 -1-35 17.58 10.15 
VIII 25-42 32.63 4.15 42-71 53.2 7-95 0-39 20.58 8 .85 
IX 22-45 35.40 6.10 37-70 52.00 9-95 -3-33 16.f'o g.85 
I 23-41 35.00 4.60 39-63 51.40 6.60 2-32 16.4o 8 .80 
XII 25-50 41.40 5.70 46-76 56 .90 8 .15 1-32 1~.'50 9.45 
Pres-
son lA 5-27 15.6>: 6.80 21-74 38.95 12.4o - 4-54 23.30 12.90 
Pres-
son 2A 7-29 17.75 5.85 16-61 4o .55 11.40 5-37 22.80 8.70 
Ruch-
Coss-
mann 0-15 7.25 5.10 17-52 33-55 10.35 2-44 26.30 11.60 
Coop-
era-
tive 0-20 6.35 6.00 10-45 31.10 10.30 7-4o 24.75 8.85 
the same data for the three homogeneous groups taken together and the 
three heterogeneous groups taken together, respectively. Table 75 
shows the range, mean , and standard deviation of the initial scores 
made on each test by all pupils in the experiment considered as a 
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single group. 
Recanitulation in Tables 76-79 .-- From the ~receding tables the 
mean initial <>cores, mean final scores, end mean gains :nade by the 
various groups on eech test have been resummarized in Tables 76 to 
Table 69. The Range , Mean, and Stan0a.,.d Deviation of Initial Scores, 
Final Scores, and Gains ·lad e by the Homogeneous ~ i dc'll e 
Group on Each Test in the Third Experiment. 
Initial S ores Final Scores Gains 
St9.nd- Stand- Stand-
ard a.rd ard 
Devia- Devia- Devia-
T~st Ran E"e Mean tion Range Mean tion Ran_g_e lo~Jean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 10-48 27.71 c:.4o 41-77 60.89 ?.15 5-62 33.18 11.00 
II 11-47 31.91 10.30 39-73 56.71 F', 70 -1-61 24.~0 14.30 
III 26-49 37.76 5.90 45-83 62.61 7.90 4-43 24.~5 10.45 
IV 25-45 37.35 5.4o 37-78 55 .5~ 9.85 -1-33 18 .24 9.95 
v 26-53 39.97 6.85 39-66 55.7 6.70 1-30 15.77 6.15 
VI 30-44 36 .18 3.90 4o-66 49.74 6.55 0-26 13.56 6.30 
VII 26-46 36.94 5.65 32-67 54.15 8.40 -5-34 17.21 7.55 
VIII 18-42 34.03 5.45 46-70 58.47 6.55 6-45 24 .44 8.05 
IX 24-52 37.56 6.75 33-78 58.85 11 . 20 -2-4-; 21.29 12.55 
XI 22-48 34.44 5.45 37-70 58.41 6.55 8-35 23.97 6.80 
XII 33-56 44.06 5.75 53-79 62.56 5.75 9-29 18.50 6.50 
Pres-
son lA 8-26 15.55 3.95 22- 73 39.24 11.10 6-55 23.69 11.45 
Pres-
son 2A 6-33 19.33 7.20 27-69 47.27 10.g5 5-50 27 .94 11. 85 
Ruch-
Coss-
mann 0-23 7.33 5.65 17-71 39.09 12 .75 13 -67 31.76 12.60 
Coop-
era-
tive 0-30 10.82 7.45 20-64 42 . 33 9.45 11-57 31.51 9.65 
79. inclusive. Each table deals with both the homogeneous end the het-
erogeneous groups on a single level, Tables 76, 77. and 78 presenting 
the data for the low, middle, and higb groups in that order. Table 79 
deals Nith a comoa ison of the data for the entire homogeneous and the 
entire heterogeneou<=~ gro:1ps, regardless of ability levels. 
Differences in m~an ~ains. -- These data are still TU~ther con-
solidated into Table 80, which shows , for each ability level and for 
Table 70. he Ran5e, ean, and Standard Deviation of Initial Scores, 
Final Scores, and Gains ade by the Heterogeneous Middle 
Group on Each Test in the Third Experi~ent. 
Initial Scores Final Scores Gains 
Stand- Stand- Stand-
ard erd ard 
De via- Devia- Devia-
Test Ran~e 1ean tion Range Mean tion Range •ean tion 
(l) (2) (3) ( ) (5) (6) (7) (g) (9) (10) 
I 17-31- 2°.70 6.40 27-80 60.39 11.30 - 5- 56 30.69 13.05 
II 13- 47 34.17 8.41) 34- 74 55.96 ~.95 6-51 21.79 11.45 
III 24-47 38.48 5 . 91=i 47-8 60 .31 fL 70 9 - L~3 21.83 ~.20 
IV 26-46 35.57 5.20 -69 54.36 6.90 l-43 18.79 8.50 
v 32-50 41.04 4.60 41-76 58.00 8 . 75 2-312' 16.96 8.00 
VI 25-51 36.22 4.80 41-67 52.57 6.75 8-32 16.35 5.90 
VII 24-46 35.96 5. 0 0 47-71 5~.78 6.3'5 11-3q 22.82 7.65 
VIII 23-44 35.00 4.90 45-76 56.46 10.00 10-40 21.46 10.40 
IX 23 - 47 3-- .0"' 6.85 36-75 54.77 10.70 -2-40 18.72 10.30 
XI 2'5-4--t 34.70 1 ~ . 15 41-66 53.70 6.20 3-37 19.00 7 . 90 
XII 34-55 4) . 70 5.20 46-76 63.18 8.95 3-32 19.48 8.20 
Pres-
son 1A ri.-27 18.35 6.05 24-62 40.13 9.85 -2-48 21.71'. 10.85 
Pres-
son 2A 11-41 20.96 7.45 20-h9 45.26 11.75 -)-44 24.30 10.80 
Ruch-
Coss-
mann 2-20 8.35 4.35 16-6:; 3~.44 11.70 3-58 26.og 1l.h5 
Coop-
era-
tive 0-24 12. 7 6.75 19-65 40.26 12 . 10 3-46 27.39 11.05 
the entire membership of the experi~ent, the mean gain arle by each 
group on e~ch test, as well as the difference between the ~ean gains 
made by the homogeneou and heterogeneous groups. M ·"' 1 and 2 are the 
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respective mean gains, and M1-1>12 is the difference between t hese gains, 
marked 1ith a plus whenever the difference fgvors the type of homo-
geneous grouping used in the experiment, and w·i th a minus whenever 
Table 71. The Range, 1>1ean, and Standard Deviati on of Initial Scores, 
Final Scores, and Gains Made by the Homogeneous High Group 
on Each Test in the Third _:..xperiment. 
Initial Scores Final Scores Gains 
Stand· Stand- Stand-
ard ard ard 
Devia- Devia- De via-
Test Range 1ean tion !Range r ean tion 'Range ,>fean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (a) (10) 
I 16-l+5 32.09 7.60 51-80 69.63 8.50 9-62 37.54 10.55 
II 8-55 40.54 9.10 42-78 63.91 8.10 -3-52 23.37 10.35 
III 26-50 38.92 5.90 37-f/,3 67.49 11.20 9-45 28.57 9.45 
IV 18-51 a9.23 6.60 46-77 61.32 9.10 4-52 22.09 10.05 
v 32-53 2.94 5.70 45~63 62.26 9.75 2-4o 19.32 8.30 
VI 30-59 42.40 7.10 42-72 59.69 7.10 4-30 17.29 5.95 
VII 27-60 41.31 8.00 46-78 64.17 8.15 4-4o 22.86 8.60 
VIII 21-47 35.69 6.00 44-77 64 .32 8.75 6-52 28.63 9.65 
IX 28-52 38.51 5.95 43-82 66.34 11.00 2-41 27.83 9.60 
XI 23-48 35.20 6.4o 46-71 60.89 6.25 11-41 25.69 7·55 
XII 36-63 47.57 6.65 55-86 69.69 7.60 8-44 22.12 8.05 
Pres-
son lA 9-35 19.32 6.60 22-69 49.12 11.10 3-54 29.80 10.50 
Pres-
son 2).. 8-49 27.09 11.85 34-81 56.52 12.75 9-59 29.43 10.90 
Ruch-
Coss-
mann 0-24 8.94 5.75 29-79 51 .08 12.75 15-75 42.14 13.55 
Coop-
era.-
tive 2-42 16.52 10.00 29-78 52.20 13.40 9-70 35.68 13.55 
the reverse is true. 
Translation into comparable measures.-- Table 81 shows the dif-
ferences in mean gains for ePch test, as presented in the previous 
table, divided by the standard deviation of the initial scores made 
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on that test by all pupils engaged in the experiment. In this way a 
series of comparable measures is again obtained, each expressed in 
terms of decimal parts of the standard deviation of the initial scores 
Table 72. he Range, Mean, and Standard Deviation of Initial Scores, 
Final Scores, and Gains aoe by the Heterogeneous High 
Group on E8 ch Test in the Third Experiment. 
Initial Scores Final Scores Gains 
Stand- Stand- Stand-
ard ard ard 
Devia- Devia- Davia-
Test Range Mean tion Range Mean tion Range Mean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
I 7-54 27.70 11.60 30-80 65.74 10.95 19-55 38.04 10.4o 
II 22-54 40.33 8.35 45-77 62.24 13. ~5 o-4g 2l.Ql 9.70 
III 25-53 38.71 6.45 51-89 68.81 10.20 15-52 30.10 9.65 
IV 29-54 4o.45 6.20 43-78 59.15 9.55 4-39 18.70 9.20 
v 24-66 44.oo 10.1 49-80 6).35 8 .40 6-36 19.35 7.15 
VI 24-63 40.72 9.05 39-72 56.43 9.80 1-34 15.71 8.30 
VII 26-61 42 . 76 8.85 48-78 63.76 9.05 4-32 21.00 R.35 
VIII 28-47 38.05 5.25 39-77 62.00 10 . 10 5-44 23.95 9.45 
IX 30-'15 41.43 6.00 43-89 65 .43 10.75 2-42 24.00 10.10 
XI 30-48 36.05 5-~5 49-68 58.62 4.90 12-35 22.57 7.40 
XII 34-62 47.10 7.80 41-82 67.91 1L50 7-35 20.81 8 .45 
Pres-
son lA 7-41 19 .52 7.30 34-78 51.00 14.30 18-65 31.48 13.15 
Pres-
son 2A 14-61 28.14 12.40 36-78 54.62 11.90 15-50 26.48 8.20 
Ruch-
co~s-
mann 1-36 10.43 7.75 21-77 46.43 14.40 17-61 36.00 11.45 
Coop-
era-
tive 4-55 18.05 11.90 19-82 50.95 13.00 9-52 32.90 9.80 
on the test. 
Probable errors and critical ratios .-- Finally, in Tables 82 to g5, 
inclusive, may be found each of these comparable measures of difference, 
togetber with the extremes of probable error and the corresponding criti-
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cal ratios. As before, the probable error formula is used t ice, once 
with zero value given to the factor r, and once ith 1.00 assumed as 
its value. A critical ratio i computed for each of the measures ith 
Table 73. The Range, ·ean, and Standard Deviation of Initial Scores, 
Final Scores, and Gains 4ade by All Homogeneously Grouped 
Pupils on Each Test in the Third Experiment. 
I:t:!itial Scores Final Scores Gains 
Sta.nd- Stand- Stand-
ard ard ard 
Devia- Devia- Devia-
Test Range Mean tion Range 4ean tion Range Mean tion 
(1) (2) (3) (4) (5) (6) (7) (B) (9) (10~ 
I 10-51 28.77 8.20 36-80 61.53 11.05 5-62 32.76 11. 5 
II 8-55 35.84 10.05 32-78 57.60 9.55 -3-61 21.76 12.45 
III 24-50 36.97 6.30 37-83 62.89 9.85 3-45 25.92 9.70 
IV 18-51 ~6.95 6.35 31-78 56.13 9.50 -1-52 19.18 10 .00 
v 26-53 0.00 6.45 39-83 57-53 8.4o o-4o 17.1)3 7.70 
VI 21-59 37.30 6.85 39-72 53.50 8 .10 0-33 16.20 6.65 
VII 21-60 38.19 6.90 ~2-78 56 .74 9.80 -5-40 18.55 9.10 
VIII 18-49 33.74 6.60 2-77 59.44 8 .45 2-52 25.70 9.25 
IX 20-52 36.12 6.70 28-82 59-71 12.10 -3-54 23.59 11.70 
XI 22-48 34.24 5.80 ~7-71 57.67 7.00 o-41 23.43 7.95 
XII 26-63 4.28 7.30 1-86 6lL.4o 7.80 6-44 20.12 7.75 
Pres-
son 1A 7-35 16. 80 5. 85 18-73 41.42 11.55 3-55 24.62 10.70 
Pres-
son 2A 6-49 21.98 9.55 19-81 48.68 12.95 3-59 26.70 11.25 
Ruch-
Coss-
nann 0-24 7.71 5.25 12-79 4o .94 14.50 7-75 )3.23 14.05 
Coop-
era-
tive o-42 11.76 8 . 85 g-78 43 .87 13.60 2-70 32.11 12.15 
reference to each of the t1r1o probable errors. The four tables deal 
respective l y with the differences found on the low ability level, 
the middle ability level, the high ability level, and among a.ll pu-
pi1s regar less of placement in ability leve s. Fro~ these four 
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tables are drawn the necessary conclusions as to the significance and 
reliability of the differences discovered. As in the two preceding 
experiments, critical ratios of less than 1.00 are considered as in-
dicating rather doubtful reliability, those bet~een 1.00 and 4.00 as 
Table 74. The Range, ~ean, and Standa~d Deviation of Initial Scores, 
Final Scores, and Gains .>1ade by All Heterogeneously Grouped 
Puoils on Each Test in the Third Experiment. 
Initial Scores Final Scores Gains 
Stand- tand- Stand-
ard ard ard 
Devis.- Devia- Devia-
Test 'ltange Mean tion Range Mean tion Range Mean tion 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (104 
I 7-54 27.70 9 .25 27-80 59.51 11.55 -5-56 31.81 12. 5 
II 2-54 35.40 9.65 31-78 55.63 11.25 -5-57 20.23 13.10 
III 24-53 27.42 6.00 34-89 62.05 10.90 6-52 24.63 9.95 
IV 23-54 a7.35 6.25 33-78 54.76 8;90 -5-43 17.41 9.45 
v 24-66 1.30 7.35 39-80 57.62 9.50 2-38 16.32 7.80 
VI 24-63 37.39 7.30 38-72 53.31 8.90 1-"34 15.92 7.55 
VII 24-61 37.75 7.70 34-78 58.39 9.95 -1-3~ 20.64 8.95 
VIII 23-47 35.31 5.20 39-77 57.34 10.00 o-4 22.03 9.70 
IX 22-55 37.64 6.40 36-89 57.45 11.95 -3-42 19.81 10.55 
XI 23-48 35.24 4.75 39-68 54.6o 6.55 2-37 19.36 8.30 
XII 25-62 44.09 6.60 41-82 62.77 9.80 1-35 18.68 8.95 
Pres-
son 1A 5-41 17.89 6.95 21-78 43.33 13.4o -4-64 25.44 13.05 
Pres-
son 2A 7-61 22.31 9 .90 16-78 46.86 13.10 -3-50 24 . 55 9.45 
Ruch-
Coss-
mann 0-36 8.69 5.95 16-77 38.09 13.80 2-61 29.40 12.50 
Coop-
era-
tive 0-55 12.53 9.95 10-82 40.91 14.4o 3-52 28.38 10.55 
indicating fairly reliable differences, and those of 4.00 or above as 
indicating differences tr.at are real and not the result of chance. 
Summary of differences . - A su.nmary of the differences on the 
various tests, reduced finally to hro meas1nes , just as given in the 
previous years of the experiment, is presented in Table 86. As be-
fore, the unit tests (eleven in number this year, rather than twelve) 
Table 75. The Range, Mean, and Standard Deviation of the Initial 
Scores Made by All Pupils on Each Test in the Third Ex-
periment. 
Standard 
Test Range !'Jean Deviation 
(1) (2) (3) (L+-) 
I 7-54 28.34 8 .65 
II 2-55 35.67 0
·95 
III 24-53 37.14 6 .20 
IV lP:-54 37.10 6.35 
v 24-66 40.50 6.80 
VI 21-63 37.33 7.05 
VII 21-61 38.02 7.20 
VIII 18-49 34.34 6.15 
IX 20-55 36.71 6.65 
XI 22-48 34 .63 5.45 
XII 25-63 l~~ . 21 7.05 
Pres-
son lA 5-41 17.23 6.35 
Pres-
son 2A 6-61 22,11 9-70 
Ruch-
Cossmann 0-36 S.lO 5 . 60 
Cooperative 0-55 12.06 9 .30 
are combined as a single test. The two Presson tests are treated in a 
similar fashion. F'Jr convenience of comparison ,. i th the work of the 
other years, the combined unit test results, and the combined Presson 
tests re ul ts, are further brought together as a single measure, "'i th 
equal feight given to the two kinds of tests. The Ruch-Cossmann and 
Cooperative data are again reported separately, and again the Presson, 
Ruch-Cossmann, and Cooperative test~. all comprehensive tests covering 
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the years work, are brought together into a single measure for this 
type of testing. Finally, the table presents a set of differences on 
tbe various levels which represent the mean of these two measures, 
Table 76 . Mean Initial Scores, Mean Final Scores, and ,1ean Gains 
Made by the Homogeneous Lo and Heterogeneous Lo Groups 
on Each Test in the Third Experiment. 
Homogeneous Low Group Heterogeneous Lo Group 
i·~ean >1ean . ·ean 1>1ean 
Initial Final t ean Initial Final Mean 
Test Scores Scores Gains Scores Scores Gains 
(1) (2) (3) (4) (5) (6) (7) 
I 26.41 53.82 27 .41 25 .70 52 .40 26 .70 
II 34.91 51.82 16.91 31 .En 4f( . 67 16.89 
III 34.09 58.30 24.21 34 .95 57 .19 22 . 24 
IV 34 .03 51.03 17.00 36.30 50.g5 14.55 
36.81 5LL25 17.44 3~.90 51.45 12.55 
VI 32 .91 50.72 17 .Pl 35 .25 5o.qo 15.65 
VII 36 .03 51 .19 15.16 34.37 51.95 17.58 
VIII 31.24 55 .00 23 . 76 32.63 53.21 20.58 
IX 31.84 53.16 21 .32 35 .40 52 .00 16.60 
XI 32.94 53.23 20.29 35.00 51.40 16.40 
XII 4o.70 60.33 19.63 41.40 56 .90 11) . 50 
Pres-
son lA 15.23 34.~3 19.60 15 .65 38 .95 23.30 
Pres-
son 2A 18 .93 41.10 22.17 17 .75 40.55 22.80 
Ruch-
Coss-
mann 6.70 31.13 24 .44 7.25 33.~5 26 .30 
Coop-
era-
tive 7.23 35.83 28 .60 6.35 31.10 24.75 
the eleven unit tests covering the unit-by-unit progress, and the 
battery of three comprehensive tests e!)ch covering the entire year's 
~ork. Such a final statement of differences may be taken as the 
summarizing statement of the entire year 's experiment. 
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Interpretation of the DPta 
The lo,., ability groups on the unit tests.-- On the lo ability 
level we find a situation somewha.t similar to thet in the second ex-
periment, but nore consistently uniform. On one of the eleven unit 
Table 77. Mean Initial Scores, Mepn Final Scores, and ~~ean Ge..ins, 
de by the Homogeneous . iddle a.nd Heterogeneous Iiddle 
Groups on Each Test in the Third Experi~ent. 
Homogeneous ~iddle Group Heterogeneous Aidd1e Group 
~ean "'ean I.J!ean 1"lean 
Initial Final ,"'ean Initial Final 1-1ean 
Test Scores Scores Gains Scores Scores Gains 
(1) (2) (3) (4) (5) (6) (7) 
I 27.71 60.89 33.18 29.70 60.39 30.69 
II 31.91 56.71 24.80 34.17 55.96 21.79 
III 37.76 62.61 24.85 38.48 60.31 21.83 
IV 37.35 55.59 1~.24 35.57 54.36 18.79 
v 39.97 55.74 15.77 41.04 5g.oo 16.96 
VI 36.18 49.74 13.56 36 . 22 52.57 16.35 
VII 36.94 54.15 17.21 35.96 5~.7~ 22.g2 
VIII 34.03 58.47 24.l~ 35 .00 56.46 21.46 
IX 37.56 5~.~5 21.29 36.05 54.77 18.72 
XI 34.~ 58.41 23.97 34.70 53.70 19.00 
XII 44.06 62.56 18.50 43.70 63.18 lq,48 
Pres-
son 1A 15.55 39.24 23.69 18.35 40.13 21.78 
Pres-
son 2A 19.33 47.27 27.94 20.96 45.26 24.30 
Ruch-
Coss-
mann 7.33 39.09 31.76 8.35 34.44 26.09 
Coop-
era-
tive 10.82 42.33 31.51 12.87 40.26 27.39 
tests there is no difference ,.rhatever, and one difference is negative, 
-0.34. The other nine are positive, ranging from ~0.08 to . 0.72, the 
average for the eleven tests, as shown in Teb1e g6, being +0.36. The 
test ,,i th zero difference can have, of course, a critical ratio of Clnly 
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zero, hatever the probable error. When the "aximum Vllues are given 
to probable errors, one of the critical r3tios is less than 1.00, five 
are bett-reen 1.00 and 2.00, three are betneen 2.00 and 3.00, and the 
Table 78. ean Initial Scores, Mean Final Scores, and .1·1ean Gains, 
.1ade by the Homogeneous High and Heterogeneous High 
Groups on Each Test in the Third Experiment. 
Homogeneous High Group Heterogeneous High Group 
Mean Mean Mean :"iean 
Initial Final tltean Initial Final 4ean 
Tec;t Scores Scores Gains Scores Scores Gains 
(1) (2) (3) (4) (5) (6) (7) 
I 32.09 69 .63 37.54 27 .70 65.74 38.04 
II 4o.54 63.91 23.37 40.3~ 62.24 21.91 
III 3g.92 67.49 28.57 38.71 6P'.~l 30.10 
IV 39.23 61.32 22.09 40.45 59.15 18.70 
v 42.94 6?.26 19.32 44 .oo 63.35 19.35 
VI 42.40 59.69 17.29 40.72 56.43 15.71 
VII 41.31 64.17 23.86 42.76 63.76 21.00 
VIII 35 .69 64 .32 28.63 38.05 62.00 23.95 
IX 38.51 66.34 27.83 41.43 65.43 24.oo 
XI 35.20 60 . 89 25.69 36.05 58.62 22.57 
XII 47 .57 69.69 22.12 47.10 67.91 20 .81 
Pres-
son lA 19.32 49.12 29.80 19.52 51.00 31.48 
Pres-
son 2A 27 .09 56.52 29.43 28.14 54.62 26.48 
Ruch-
Coss-
mann 8.94 51.08 42.14 l0.41i 46.43 36.00 
Coop-
era-
tive 16.52 52.20 35.68 18.05 50 .95 32.90 
large~t is 3.60. If t~e prob~ble errors are at their minimum possible 
values, all but hro of the eleven critical ratios are much larger than 
the figure necessary to insure reliability. It is quite evident that 
even if the groups h~ve no degree of correlation ~hatever tre r e is a 
considerable and moderately reliable adva.ntage to homogeneous grouping 
\<•hich is almost a certainty if one assumes the probable correlation 
between them. 
Table 79. ,v1ean Initial Scores, t•!ean Final Scores, and ~ean Gains, 
t-iAde by All Homogeneous Pu_pils and All Heterogeneous Pu-
pils on Each Test in the Third Experiillent. 
All Homogeneous Pupils All Heterogeneous Pupils 
,-iean Aean Mean . ean 
Initial Final 4ean Initial Final Mean 
Test Scores Scores Gains Scores Scores Gains 
(1) (2) (3) (4) (5) (6) (7) 
I 2~. 77 61.53 32.76 27.70 5G.51 31.81 
II 35.84 57.60 21.76 35.40 55.63 20.23 
III 36.97 62.~9 25.92 37.42 62 .05 24.63 
IV 26.95 56.13 19.18 47.35 54 .76 17.41 
v 40 .00 57.53 17.53 1.30 57.62 16.32 
VI 37.30 53.50 16.20 37 .39 53.31 15.92 
VII 38.19 56.74 18.1)1) 37.75 5~.39 20 . 64 
VIII 3).74 59.44 25.70 35.31 57.34 22.03 
IX 36.12 59.71 2~.59 37.64 57.45 19.81 
XI 34.24 57.67 23.43 35.24 54.60 19.36 
"\II 44.28 64.40 20.12 44 .09 62.77 18.68 
Pres-
son lA 16.80 41.42 24.62 17.89 43.33 25.44 
Pres-
son 2A 21.98 48.68 26 .70 22.31 46.86 24.55 
Ruch-
Coss-
mann 7.71 4o.94 33.23 8 .69 3R.09 29.40 
Coop-
era-
tive 11.76 43.87 32.11 12.53 40.91 28 .38 
The ~iddle ability Frouos on the unit tests.-- On the middle 
ability level the evidence is more evenly divided. Six of the dif-
ferences are positive, ranging from t 0.29 to f 0.91; five are negative, 
ranging from -0.09 to -0.78; and the mean difference, indicated in 
Table 86, is +0.12. With maximum probable errors, three of the 
Table 80. The Mean Gains r.fad1 
the Homogeneous an 
the Third Experime 
LO'tl 
Test Al 2 Ml-''12 
(1) (2) (3) (4) 
I 27.41 26.70 t 0.71 
II 16.91 16.89 +0 .02 
III 24.21 22.24 ~1.97 
IV 17.00 14.55 ~2.45 
v 17.44 12.55 ... 4.89 
VI 17.81 15.65 -t2.16 
VII 15.16 17.58 -2.42 
VIII 23.76 20.58 +3.18 
IX 21.32 16 .60 +4.72 
XI 20 .29 16.40 +3.89 
XII 19.63 15.50 .. 4.13 
Pres-
son 1A 19.60 23.30 -3.70 
Pres-
son 2A 22.17 22.80 -0.63 
R'~Ch-
Coss-
mann 24 . 1~3 26.30 -l.fl.7 
Coop-
era-
tive 28.60 24 .75 t 3.85 
critical ratios are less than 1.00, five are bet•.reen 1.00 and 2 . 00 , one 
is 2.50, one 3.79, and one 4 .11. 'Nhen minimum probable errors are 
assu~ed, all critical ratios but t o are very large, and these are 3.00 
Table 81. Difference i n . ean Gains U-11 -~2) Divided by the Standerd 
Deviation of the Initial Accomplishmen t of the Entire Group 
(~T) for E~ch Ability Level on Each Test in the Third Ex-
peri ment. 
Ini- Low 
tial Middl e High All 
Stand-
ard 
Devia- Ml- r-12 Ml-M2 <11 - M2 41 - M2 Ml- M2 '41-i-12 Ml-'>12 Al -~2 
Test ti on ~ ~T <::S' T ~ T 
(1) (2) (3) (4) (5) (6) (7) (8) (q) (10) 
I 8 . 65 l-0.71 f-0 .08 t 2.49 1-0.29 
- o . ao -0.06 ~0 -9 +0.11 
II 9-95 +0.02 0 . 00 -1-3.01 +0 .30 t l. 6 • 0.15 +1.51 1-0. 5 
III 6 . 20 +1.97 +0 . 12 +3 .02 +0.49 -1.53 - 0 . 25 +1.29 +0 . ?1 
I 6 .35 +2.4? ... 0 .39 - 0 . 5'5 - 0 .09 +3 .39 i O. 53 +1.77 +0.28 
v 6 . 80 +4 .89 t O. 72 -1.19 - 0 .18 - 0 .03 0.00 +1.21 l-0 .18 
I 7.05 t 2.16 -"0.31 -2.79 - o . 4o t l.58 1-0 . 22 +-0.28 i-0 . 04 
II 7.20 - 2.4? - 0 . 34 -5. 61 - 0 .78 +1.~6 -4-0 . 26 
- 2 .09 - 0 . ?9 
VIII 6 . 15 .. 3.18 +0 . 52 t 2.98 +::l . 4e +4.68 t-0 . 76 F •.67 t 0.60 
IX 6 .65 t 4.72 +0.71 +2.57 .f-0 . 39 +3.83 ""0.58 +3.78 1'0.57 
XI 5.45 1-3 . 89 +0 . 71 +4 . 97 +0 .91 ? 3.12 t 0 . 57 +4 .07 t-0. 75 
XII 7.05 t-4.13 "-0 . 59 - 0 .98 - 0 .14 + 1.31 1'0 .19 1-1.44 0 . 20 
Pres-
son lA 6 .35 - 3 .70 - o. 58 t 1.91 +0 . 30 -1. 68 - 0 .26 -0 . ~2 -0.13 
Pres-
son 2A 9 .70 -o .63 - o .o6 t 3.64 1-0.38 t 2.95 t 0.30 t 2 . 15 t 0 . 22 
Ruch-
Coss-
mann 5 . 60 -1.e7 - J .33 +5. 77 +1. 03 1-6.14 +1.10 +3 . ~3 +0 . 68 
Coop-
era-
tive 9.30 +3 . 85 t 0 . 41 t 4 .12 t o .44 +- 2 .78 t 0 .30 +3.73 ~o.4o 
and 2 . 80 res2ectively. The net diffe~ence is slightly in favor of 
homogeneous groupi ng , and is probably a real one, especially if some 
degree of correlation between groups exists. 
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The high ability groups on the unit tests.-- On the upper level 
one test shows zero difference. Eight of the differences are positive, 
ranging from t 0.15 to +0.76. Only t~ro P~e negative, - 0 .06 Pnd -0 . 25. 
Table 82 . The Critical Ratio of g ;M2 of the LO~-' Ability Groups to 
its ~aximum and Minimum Probable ~rrors for Each Test in 
the Third Experiment. 
l•laximum inimum 
~'~1-M2 Probable Critical Probable Critical 
Test ~ Error Ratio Error Ratio 
(1) (2) (3) (4) (5) (6) 
I • o . o8 0.22 0 . 36 0.04 2 . 00 
II 0.00 0 . 28 0 .00 0.12 0 . 00 
III +0.32 0 . 27 1 . 19 0.06 5.33 
I +0.39 0.30 1.30 0 .07 5.57 
v -4-0.72 0.20 3.60 0 . 01 72.00 
VI +0 . 31 0 . 21 1.41 0 . 02 1'5.50 
VII 
-0.34 0 . 27 1.26 0.06 5 . 67 
VIII +0.52 0.29 1. 79 0 . 04 13.00 
IX +0.71 0.30 2.37 0.02 35-50 
XI "-0 . 71 0.30 2 . 37 0.05 14.20 
XII +0.59 0.26 2.27 0.06 9.83 
Pres-
son lA 
- 0 . 58 0.34 1. 71 O.lg ,.22 
Pres-
son 2A -o.o6 0 .14 0 . 43 0.02 3.00 
Ruch-
Cossmann -0.3~ 0 .37 o.g9 0 .11 3.00 
Coop-
erative t o.tn 0 . 20 2.05 0.01 41 .00 
The mean is shown in Table 86 to be ?0 . 27. One of the critica r a tios 
is zero. Of the other ten, four are less than 1 . 00, using maximum 
prob~ble erro~o, t ~ree are bet een 1 . 00 and 2 .00, and none is as large 
as 3 . 00. \ihen minimum probable errors P.re used, three ratios are less 
than 4 .00 , the others being large enough to indicate perfect ~elia-
bility. There is an advantage in favor of homogeneous grouping on 
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this level that is almo~t as large as that on the lo~est level, and 
almost as reliable. 
All pupils on the unit tests.-- When all homogeneously grouned 
pupils are considered as one group, and the heterogeneously grouped 
Table 83. 
Te t 
(1) 
I 
II 
III 
IV 
v 
VI 
VII 
VIII 
IX 
XI 
XII 
Pres-
son lA 
Pres-
son 2A 
Ruch-
Cossmann 
Coop-
erative 
The Critical Ratio of · 1- 12 of the .'dddle Ability Grouns 
~ T -
to its Maximum and 4ini ~um Probable Errors for Each Test 
in the Third Experiment. 
aximum >1inimum 
-\-· 2 ProbAble Critical ProbPble Cri tica 
~ li!rror Ratio Error Ratio 
1 
·-(2) (3) (4) (5) (6) 
• 0.29 0.26 1.12 0.06 4 .83 
~0.30 0.24 1.25 0.01 30.00 
t 0.'+9 0.27 1.81 0.01 4q.oo 
-0.09 0.26 0.35 0 .01 Q.OO 
-0.18 0.20 0.90 0.06 3.00 
-o.4o 0.16 2.50 0.01 4o.oo 
-o. 78 0.19 4.11 0.03 26.00 
... 0.48 0.29 1.66 0 .09 5-~3 
t-0.39 0 .31 1.26 0.01 3Q.OO 
.f-0.91 0 .24 3.79 0.06 Vi.l7 
-0.14 0.20 0.70 0 .05 2.80 
-1-0 .30 0.33 O.Ql 0.03 10.00 
~0.38 0.21 1.81 0.01 38.00 
+1.03 0.39 2.64 0.03 34.33 
t-0.44 0.20 2.20 o.o4 11.00 
pupils are similarly treated, only one test shoNs a negative differ-
ence, -0.29, rhile the other ten are positive, ranging from t O.ll to 
\-0.75. Only t1••0 critical rf!tios a.,..e less tr..8n 1.00, when maxirrru.m 
probable errors are considered, five are bet1 een 1.00 and 2.00, one 
is bet\••een 2.00 and 3.00, hro are bet1"een 3.00 and 4.00, and the 
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largest is 4.69. hen minimum probable errors are assumed, the smal1est 
critical ratio is 2.00, the next is 3.67, and all others are larger than 
4.00. he mean difference, shown in Table 86 to be ~0.25, is fairly 
Table 84 . 'l'he Critical Ratio of M1- M2 of the High Ability Groups to 
6 T 
its i4a.ximum and .'i.inimum Probable Errors for Each Test in 
the Third Experiment. 
4aximum Minimum 
M1- A2 Probable Critical Probable Cri tica 1 
Test 6 T Error Ratio grror Ratio 
(1) (2) (3) (4) (5) (6) 
I -0.06 0.22 0 . 27 0 . 03 2 .00 
II +0.15 0 .19 0 .79 0.02 7.50 
III 
-0.25 0.29 o.g6 0 .01=1 5.00 
IV +0.53 0.28 1.89 0.04 13.25 
v 0.00 0.21 0.00 0.02 0.00 
VI .. 0.22 0 . 20 1.10 0.08 2.75 
VII ~0.26 0.22 1.18 0.03 ~ .67 
VIII +0.76 0 . 29 2.62 0.05 15.20 
IX .f-0.58 0.27 2.15 0.06 9 .67 
XI '-0.57 0.25 2 .28 0.04 14.25 
XII .. 0 .19 0.23 0 . 83 0.05 3.80 
Pres-
son lA -0.26 0.37 0 .70 0.1? 2.17 
Pres-
son 2A ~0.30 0 .14 2.14 0.01 30.00 
Ruch-
Cossmann +1.10 0.41 2.68 0.02 '55.00 
Coop-
erative t-0.30 0 .22 1.36 0 .01 30.00 
large, and reasonably reliable, to indicate a real advantage for hcmo-
geneous grouoing . 
Sum~ary for all unit tests.-- Figure 11 shows granhically the 
situation for the eleven unit tests. l<,or the first time in the three 
experiments, the advant~ge lies with homogeneous grouping on all three 
ability levels. Slow and bright pu;:Jils were considerably helped in 
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their a.chievement by this type of grouping , while average pupils bene-
fited, but to a lesser degree. The greatest aovantage accrued to the 
lo"' ability group . 
Table 85 . 
Test 
(1) 
I 
II 
III 
I T 
v 
VI 
VII 
III 
IX 
XI 
XII 
Pres-
son lA 
Pres-
son 2A 
Ruch-
Cossmann 
Coop-
erative 
Ml-M2 The Critical Ratio of of All Pupils to its 4aximum 
6 T 
and Ainimum Probable Errors for Each Test in the Third 
Experiment . 
1/.aximum Minimum 
\ -l-12 Prob'lble Critical Probable Cri tica 
"""6T Error Ratio Error Ratio 
(2) (3) (4) (5) (6) 
4-0 . 11 0.15 0.74 0 . 03 3 . 67 
+0.15 0.14 1.07 0.03 5.00 
+0 . 21 0 . 17 1.24 0 . 03 7.00 
.J-0.28 0 .16 1. 75 0 . 02 14 . oo 
+0.18 0.12 1.50 0.02 9 .00 
+0.04 0.11 0.36 0 .02 2 .00 
- 0.29 C. l3 2.23 0.02 14.50 
+0.60 0 .17 3 -53 0 .03 20.00 
f-0.57 0 .18 3 . 17 0.01 57.00 
1-0 . 75 0.16 4.69 0 . 03 25.00 
~0.20 0 .14 1.43 0 . 03 6.67 
- 0 . 13 0 . 22 0 .59 0 . 06 2.17 
t 0 . 22 0 .11 2.00 0 . 01 22.00 
-l-0 .68 0.25 2.72 0.02 19.00 
+o .4o n . 12 3-33 0 . 01 40 .00 
1 
The Presson tests.-- A very different sit~~tion is revealed by 
a study of the results of the Presson tests. Both tests ~ho r negative 
differences on the lo11rest level, the first, -0.58, being much greater 
than the second, -0.06. The mean is -0.32. The critical ratios are 
1.71 and 0 . 43 when maximum probable errors are taken, and 3.22 and 3.00 
when the smallest probable errors are used . On this level the advantage 
quite cle~rly lies ,.ri th heterogeneou grouping, al thoueh the difference 
is not a highly ,..eliable one. On the mi ddle le"el, both differences 
are positive, t 0.30 and. t 0.38, the mean being ~0.34. The ritical 
:J:"atios for the maxim11m probable errors are 0.91 and 1.~1. while for 
the inimum probable errors they are both very large. Tbere is a 
Table ~6. '1-~2 for All Ability Groups on All Tests in the Third 
~ 
Experiment. 
Tests Lo ~Udelle High All 
-
(1) (2) (3) (4) (5) 
Units I -XII (co tined) ..... W .36 -4-0.12 t-0.27 +0.25 
Presson 1A.-2A (combined.) ..... 
-0.32 +0.34 +0.02 ~o.o4 
Units - Preeson (combined) ... ~0.02 ... 0.23 1'0.14 +0.14 
Ruch-Co ssmann ................ 
-o. ~3 H J'3 +1.10 t-0.6~ 
Cooperative .................. t O.i.l-1 +0.44 t 0.30 ~f). 4o 
Prec:.!'\on 
- Ru h-Cossmann 
Cooperative (combined) ..... 
-0.08 ...0.60 ,.0. 47 +0.37 
Units - All others (com-
bined as two measures) .. . .. +0.14 +0.36 t 0.37 t 0.31 
clear advantage for homogeneous grouping on this level. On the high-
est level, the evidence is in onflict. The first test shows a dif-
ference of -0.26 and the second one of t 0.30. The mean is +0.02, a 
negligible difference. The critical ratios for the first or ne tive 
test, are 0.70 and 2.17 respe ctively, ~hile for the second, or posi-
tive test, they are 2.14 and 30.00. The scant homogeneous ad,rantage 
is, therefore, rather doubtful with a slight weight on the side of 
reality. When the whole exneri~ent is considered, the t o tests still 
give conflicting evidence, ith differences of -0.13 and +0.22, the 
net differences being +n .o4. As before, the second, or positive dif-
ference, yields w1ch la:J:"ger critical ratios than the other. ~rom the 
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evidence of this experiment, heterogeneous grouping is of advantage to 
the slowest pupils, and homogeneous grouping is ,.,ortb 1•rhile for av-
erage pupils . Bright pupils find practi cally no difference in the 
two methods of grouping, except an extremely scant advant ege for the 
homogeneous me thod. The net result for the '·rhole group is a very 
Ability 
Level 
Advantages in Percentages of One Initial 
Standard Deviation. 
-60 -40 -20 0 20 4o 6o ~0 100 
I I I I I I I I I I I I I I I I I I 
-
··1iddle 12 
-
High 27 
All 25 
I I I I I I I I I I I I I 1 I I 
Figure 11. The Advantage of Homogeneous or Heterogeneous Grouping, 
in Terms of Percentages of One Initial Standard Devia-
tion, as Indicated in Units I-XII in the Third Experi-
ment. 
slight advantage for homogeneous grouping. Figure 12 presents the 
data graphically. For purposes of comparison with the other two 
experi'llents, Figure 13 shows the combined data for the unit tests 
I 
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and the Presson tests. The advant<>.ges are still all r~ith homoFeneous 
grouping although any differen~es on the lo •est level have pr~ctically 
disappeared. 
The Ruch-Cossmann test.-- The Ruch-Cossm nn test also sho s a 
negAtive difference of - 0 .33 on the lowest level, ~ith critical ratios 
of 0.87 and 3.00. On the middle and UJper levels the differences are 
Ability 
Level 
Lo -32 
1·iiddle 34 
High 2 
All 
Advantages in Percentages of One Initial 
Standard Deviation 
-60 -4o -20 0 20 4o 6o 
I I I I I I I I I I I I I 
I I I I I I 1 I I l I I I 
80 100 
I I I I I 
I I I 
Figure 12. The Adv8ntage of Homogeneous or Heterogeneous Grouping, 
in Terms of Percentagqs of One Initial Standard Devia-
tion, as Indicated in the Presson Testq in the Third 
Experiment. 
•ositive and very large, t l .03 and +1.10 respectively, •ith criti el 
ratios behreen 2.00 and 3.00 '•rhen maxi u-rn probpble errors are BSsu:ned, 
and extremely large critical ratios when the minimum probBble errors 
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are taken. The net result when the whole number of pupils is con-
sidered is a positive difference of t 0.68 with critical ratios of 
2.72 and 39.00. There is an a&vantaee for heterogeneous grouping 
on the lorest level th~t is not wholly reliable. On the other hand, 
a very significant and reliable advantage accrues to the middle and 
Ability Advantages in Percentages of One Initial 
Level Standerd Deviation. 
-60 -4o -20 0 20 4o 60 szo 100 
I I I I I I I I I I I I I I I I I 
Low 2 
iddle 23 
1---
High 14 
t---
t---
All 14 
~ 
I I I l _l I I I I I I I _j_ 
Figure 13. The Arivantage of Homogeneous or Heterogeneous Grouning, 
in Terms of Percenta6 es of One Initial Standard Devia-
tion, as Indicated in the Combined Unit Tests and Presson 
Tests in the Third Experiment. 
highest levels from homogeneous grouping, ,.thich so offsets the dis-
advantase on the lo r level that rouping on the basis of intelli-
gence quotients seems decidedly rorth hile, as far as the evidence 
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of this test is concerned. Trese data are shown graphically in 
Figure 14. 
The Cooperative test.-- Contrary to the results of the other 
comprehensive tests in this experiment, the Cooperative test sho •s a 
positive difference of f 0.41 on th~ lor level. The critical ratios 
are 2 . 05 and 41.00 for the t111o extreme probAble errors. On the middle 
.A.bili ty 
Level 
Middle 103 
High llO 
All 68 
Advantages in Percentages of One Initial 
Standerd Deviation. 
-60 -40 -20 0 20 4o 60 
I I I I I I 
I I I I I 
80 100 
I I _l_ 
Fi~1re 14. The Advantage of Homogeneous or Heterogeneous Grouping, 
in Terms of Percentages of One Initial Standard Devia-
tion, as Indicated in the Ruch-Cossmann Test in the 
Third Experi~ent. 
level the difference is to .44, with critical ratios of 2.20 and 11.00 . 
On the upper level the difference is again positive, +0.30, the crit-
ical ratios being 1.36 and 30.00. The net difference for the entire 
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menbership is f0.4o with two critical ratios of 3.33 and 40.00. Very 
clearly the advantage as sho'ro by the Cooperative test, like that in 
the unit tests, is regularly in favor of homogeneous grouping, an ad-
vantage that is real and large enough to be fairly significant. These 
data are shown in Figure 15. 
Ability 
Level 
Low 41 
, iddle 44 
High 30 
All 4o 
I 
Advantages in Percentages of One Initial 
Standard Deviation. 
-60 -40 -20 0 20 4o 6o 
I I I I I . I I I I I 
I I I I I I I 
80 100 
I I I I 
Figure 15. The Advantage of Homogeneous or Heterogeneous Grouuing, 
in Terms of Percentages of One Initial Standard Devia-
tion, as Indicated in the Cooperative ~es t in the Third 
Experiment . 
The three comprehensive tests combined . -- As in the previous ex-
periment, the data from the Presson tests (taken as a single measure) 
the Ruch-Cossmann test, and the Coonerative test, making up the com-
prehensive battery, are combined into a single measure of difference, 
sho,-rn in Table 86, and graphically pictured in Figure 16, to be -0.08 
on the lo,~est level, +0.60 on the ~iddle level, t 0 .47 ~n t~e ~ighest 
level, and t0.37 men a]l pupils are brought together into two groups . 
Since t~o tests were negative and one posi tive on the low level, the 
Ability 
Level 
Low -8 
J"liddle 60 
High 47 
All 37 
AdvantaEes in Percentages of One Initial 
Standard Deviation. 
-60 -4o -20 0 20 60 
I I I I I I I I I I 
,....... 
L..-
I I I I I I I I I I I I 
80 100 
I I I I 
Figure 16. The Advantqge of Homogeneous or Heterogeneous Grouping, 
in Terms of Percentages of One Initial Standard Devia-
tion, as Indicated in the Combined Presson, Ruch-8oss-
mann, and Cooperative Tests in the Third Experiment . 
I 
negative difference here is by no means a sure one, but there see~s no 
doubt that on the two upuer levels, especially the middle one, pupil s 
gained more in homogeneous groups than when other ise grouped. 
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The final summary.-- The unit test differences, and the cornpre-
hensive test differences, taken as two measures, hAve been averaged 
into a mean difference on each level in the last line of Ta.ble ~6, 
and presented graphically in Figure 17. The unit tests some~.,hat out-
weigh the others on the lo level, leaving a me~n difference of ~0.14. 
Ability Advant ges in Percenteges of One Initial 
Level Standard Deviation. 
-60 -4o -20 0 20 4o 6o P-0 10~ 
I I I I I I I I I I I I I I 
~ 
Low 14 
~ 
. iddle 36 
High 37 
All 31 
I I I I I 
Figure 17. The Advant ge of Homogeneous or Heterogeneous Grouping 
in Terms of Percent~ges of One Initial Stann8rd Devia-
tion, as Indicated in the Combined D.<>ta of the Third 
Experiment. 
On the middle and upper levels both measur.es point in the same di-
rection, the net differences being t0.36 and i 0.37 respectively. 
For all levels taken together, the difference is t 0.31 
I 
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Conclusions.-- The outstanding facts of the data just discussed 
are the conflicting figures on the lo,.r ability level. and the uni-
formity of the evidence favoring homogeneous grouping on the mi ddle 
and high levels. On the lo,.rest level, t ro of the three comprehensive 
tests are negative, but the positive one is larger than either of the 
two negative differences. Any conclusion that one method of grouping 
had any decisive advantage over the other would be fallacious, in 
contrast to results in the first t~o years, where the findings, though 
contradictory, were consistent for each year. On the middle level the 
evidence, like that of the second year, but contrary to that of the 
first year, shows a regular advantage for homogeneous grou~ing. Ex-
cept for the Presson tests, where the positive difference ,~as small, 
the highest level data point regularly to a homogeneous grouping ad-
vantage, in direct contrast to the previous year's negative findings, 
and the first year's almost neutral results. The net advantage for 
the whole experiment is also regularly positive, and, except in the 
case of the Presson tests, larger than the figures obtained in previous 
years. The evidence for the third year is that slo,.r pupils are slight-
ly benefited by homogeneous grouping, while aver.<~.ge and bright pupils 
are considerably benefited by such practices. It is noticeable that 
when the last hro years are considered "'i th the s.gme te::~cher, results 
on the lo\~ and middle levels are similar, while those on the upper 
level are contradictory. 
Summary 
Organization and administration of the third experiment.-- The 
third experiment was organized and conducted in the same way as the 
second experiment, using the same teacher, with the exception that 
only eleven unit tests instead of twelve were used. 
Conclusions.-- Data from the third experiment lead to the 
following conclusions, subject to interpretation in conjunction with 
the previous evidence: 
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1. Under the conditions of the experiment pu ils from the lowest 
third of the class in ability, as indicated by the higher of two in-
telligence quotients derived from two forms of a group test of mental 
ability, made slightly more progress in what was measured by the tests 
when placed in homogeneous groups. 
2. Pupils from the middle third of the class made definitely 
more progress in homogeneous groups, the advantage being consider-
ably greater than on the lowest level. 
3. Pupils from the highest third of the class made definitely 
more progress in homogeneous groups, the advantage being about the 
same as that on the middle level. 
4. When the entire class is considered, the advantages of 
homogeneous grouping are real and significant. 
5. The fact that the same teacher in two successive years 
secured ~actically the same results on two ability levels, but 
directly contradictory results on the third level, raises the ques-
tion as to what other factors may be the deciding influences. 
CHAPTER VI I 
SUMi'-iARY AND CONCLUSI ONS 
A Review of the Problem 
A review desirable at this point.-- It seems desirable to revie~.r 
at this time the purpose of the study, and the procedures followed in 
reaching the conclusions thet must be dra1..rn from the three experi:nents. 
The original problem.-- The problem was framed in the form of a 
question to be answered: 
Will tenth grade pupils achieve more, the same, or less 
improvement in the measurable outcomes of a. course in general 
biology as measured by standardized tests. when 
grouped, on the basis of the higher of two intelligence quo-
tients derived from scores made on two forms of a group test 
of mental ability, into three ability groups, statistically 
representative of the highest, middle, and lowest thirds re-
spectively of the entire group studying the subject? 
By following a technique already used in a similar study in the 
field of ninth grade English it was expected that the conclusions 
reached could be compared with those drawn from that study, as well 
as with other conclusions drawn from other studies through other 
techniques. 
Grouping procedures reviewed.-- The punils electing the sub-
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ject in each year were arranged in order of the higher of two intelli-
gence quotients, and 175 of the number were selected for each year's 
experiment who were equated with the entire group with respect to the 
range, mean, and standard deviation of these intelligence quotients. 
The selected pupils were then divided into thirds, and each third was 
again divided into two equated parts. One part was held intact as an 
experimental section, while the other \oras combined ,111 th similar groups 
from the other two thirds and redistributed as control sections, each 
statistically equated with the \<rhole number taking part in the experi-
ment. There \·rere then five sections in each year 1 s experiment. One 
section was dra11'n from the highest third, one from the middle third, 
and one from the lowest third. These were the homogeneous sections. 
The other two sections were deliberately heterogeneous in the sense 
that each represented as closely as possible a vertical cross section 
of the entire enrollment before any selection took place. 
Teacher, content, and method.-- All sections were taught by the 
same teacher, with the same objectives in mind, and the same list of 
major concepts and principles to be acquired, ,,i th differentiation to 
be made in method rather than in content, as the need and possibility 
for such differentiation might arise. The course as organized into 
a form of unit organization such that modification could take place 
without doing violence to the plan of the course, or to the conduct 
of the experiment. It 1r1a.s originally intended to continue the same 
te~cher through the three years, but it became necessary to make a 
change in the teacher at the end of the first year. The loss of 
complete uniformity in the teacher element 1-1as partly offset by the 
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opportunity to control this factor by using t~.,o teDchers in successive 
years, \'lhile allo'lring one teacher to continue through hro years of 
the three. 
Testing and treatment of test results.-- A series of unit tests 
was used to measure the unit-by-unit progress of the ~upils. To test 
achievement for the 1<1hole course a battery of comprehensive tests was 
used, one only (in hro parts) being used in the first year, with t...•o 
more tests added to the battery in the last two years. The same tests 
•ere given at the beginning and at the end of the learning period, and 
achievement was measured in terms of gains, found by subtracting each 
pupil ' s initial score on a given test from his final score on the same 
test. The mean gain for each group was found, and the difference be-
tween the mean gain of the homogeneous group and that of the hetero-
geneous group on any given level, translated into a measure that would 
be comparable for all tests, was used as the criterion for determin-
ing the relative merits of homogeneous and heterogeneous grouping with 
respect to ,.,hatever \'IRS measured by the tests. 
Possible conclusions.-- There are a number of conclusions, any 
one of which might have been expected as the outcome of the three ex-
periments. If homogeneous grouping of the type used is a significant 
factor in the learning process, it ,.,ould be reasonable to expect that 
a. difference favoring homogeneous grouping would regularly appear in 
the test results, either on all levels, if the advantage occurs on all 
levels, or on the particular levels on which it exists. Similarly, if 
homogeneous grouping is actually a detrimental practice, one could ex-
pect the regular appearance of a difference favoring heterogeneous 
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grouping on all levels, or on the levels affected. That is to say, if 
grouping, or failure to group, on the basis of intelligence quotients, 
is a determining factor on any or all levels, one could expect its in-
fluence to be a.t work regularly, and could expect the advantages to 
appear on these levels in each of the tests in all three experiments. 
A third reasonable expectation would be to find no differences what-
ever, or negligible differences, on all levels, or on such levels as 
might be characterized by a lack of difference. This could be ex-
pected if grouping is not a material factor, and if the author had 
succeeded in keeping all ot:ter factors constant. If, ho1-.rever, the dif-
ferences fluctuate from side to side, favoring first one method of 
grouping and then the other, a fourth conclusion might be drawn that 
some other factors, possibly the element of mere chance, are at work, 
"rhich may or may not have been helped, or hindered, by the use of the 
grouping method. It is conceivable, but unlikely, that an advantage 
in one direction or the other is inherent in the grouping procedures, 
which has been offset by chance or by some uncontrolled factor in 
certain tests or in certain yPars of the experi~ent and strengthened 
in other tests or in other years by the action of the same or other 
factors. It is more likely, ho,.rever, that if s11ch fluctuations exist, 
they are indications of lack of a distinct advantage for homogeneous 
or heterogeneous grouping, and of the influence of chance or some un-
controlled factor. If the advantage of grouping is so small that 
these uncontrolled- and, since irregular, perhaps uncontrollable 
factors can offset it, it is probably not ,.,orth the trouble it takes 
to secure it. On the other hand it must be ad.mi tted that tt· ere is 
a fifth possible conclusi on, namely that the evidence might sho"r an 
advantage which seems likely to appear more often than not, for homo-
geneous or heterogeneous grouping on a particular level, even though 
the o~posite may seem to be true in some one or more specific in-
stances. 
A Review of the Data 
The significance of differences .-- In order for any difference 
to be really significant for purposes of this study, it seems to the 
,,rri ter tha.t it must htwe t o chara.cteristics. First, it must be re-
liable in the sense tha t it is not the result of mere chance. Second, 
it must be large enough to ~arrant taking the trouble of securing it. 
Regardless of the regularity of its appearance, an additional gain of 
a single point on a. test of a hundred items, for exam9le, would not 
be worth the effort necessary to group pupils on the basis of in-
telligence. 
The unit tests.-- Table 87 presents the results of the unit tests 
in the three experiments, brought together for purposes of comparison. 
Table 87. M1-M2 for All Unit Tests in the Three Experiments. 
<5T 
Years Low Middle High All 
(1) (2) ,3) (4) (5) 
First ........ 
-0.51 - 0.13 +0 .28 -0.11 
Second ....... t 0.17 ~0 . 23 - 0 .15 #-0.08 
Third ....... +0 .36 +O .12 +0.27 +0.25 
t-?: ean ........ +0.01 t 0.07 t 0.13 +0.07 
It will be seen tha t in the last hro years the differences fa,roring 
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homogeneous grouping of slow pupils, taken together, just more than 
offset the advantage to heterogeneous grouping indicated in the first 
year. In that first year the advantage to heterogeneous grouping 
appeared in every unit, and sometimes the difference in the actual 
scores made wa s considerable, in one instance being nearly as large as 
ten points. An advantage of one method of grouping over another by 
approximately 30% is certainly North while, if the difference is re-
liable, as it proved to be in the first experiment on the low level. 
In the second year, however, the differences, ,N'hile as large, and al-
most as reliable on ind.ividual tests, were not consistent. In the 
third year the differences were quite consistently positive and fairly 
reliable, but smaller than in the other t,ro years, the larger mean for 
the year resulting from the fact of greater consistency on the positive 
side. It is scarcely possible to conclude that the unit tests show any 
adva.ntage for either homogeneous grouping or heterogeneous grouping on 
this 1 evel. A si mila.r si tua ti on holds true on each of the other levels. 
On the middle level, the second and third. years more than offset the 
opposite tendency of the first year, so that a positive difference is 
noted. On the highest level, a new situation appears. Here it is the 
first teacher who seems to have done better "'ork with the homogeneous 
group, while the second teacher is inconsistent. The net result, how-
ever, is an advantage for homogeneous grouping . 11/hen all pupils are 
taken together, the result is also positive. 
The Presson tests.-- Table 88 presents a summary of the data for 
the Presson tests. The inconsistency of the results are again evident 
here. The first teacher regularly had better results with heterogeneous 
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groups on the tests covering the year's '·rork, on all levels. The sec-
ond teacher varied from level to level and from year to year . In the 
second year the hro part~=~ of the Presson tests shored conflicting re-
sults on each level. There ~as more uniformity in the results of the 
two parts of the test in the third year, on any given l e vel, but the 
Table 88. M1-M2 for the Presson Tests in the Three Experiment s. 
6T 
-
Years Lo,,r 1Hddle High All 
(1) (?) (3) (4) (5) 
First 
...... -0.24 -0.32 -0 . 26 -0.31 
Second ..... 1-0.39 +0.04 -0.26 +0 .08 
Third ...... -0. 32 +0 . 34 +0 .02 +0.04 
J•ean . . . . . . . -0.06 +0.02 - 0.17 - o .o6 
net results on both highest and lowest levels were directly opposed 
to those in the previous year. The final conclusions from the Presson 
tests 1ould have to be that heterogeneous grou ,ing ras slightly better 
than homogeneous grouping for slow and bright pupils, hile homoge-
neous grouping offered a slight benefit to those of average ability . 
The Ruch-Cossmann tests.-- The Ruch-Cossmann test was used only 
in the classes taugh t by the second teacher during the last two years 
of the study, and there is no opportunity to compare the results ob-
tained by var.1ing the teacher factor. Table 89 sho s that the re-
suits were directly opposite in succeeding years on the low and high 
levels, although consistently positive differences ap~eared on the 
middle level. In each year the differ ences ,.rere a.unarentl y relieble 
differences . The net result was an advant age for average and bright 
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puoils in favor of homogeneous grouping, the advantage being much 
greeter in the formPr case. 
Table 89. dl- 1>12 for the Ruch-Cossmann Test in the Second and Third 
-o'T ExpPriments. 
YeArs LO\<T Iiddle High All 
(1) (2) (3) (4) (I)) 
Second Year .. i 0.32 •o.44 - 0.69 ~0.05 
Third Year •.. 
-0.33 t l.oa t l.lO -+0.68 
1 ean . . ....... 0.00 t 0.7 t 0.20 +0 .36 
The Cooperative tests.-- The Cooperative test, too, was limited 
to the second and_ third years of the st11dy . The data are SU'll!rarized 
in Table 90. ifferences 1orere consistent on t he slo and average 
levels, and conflicting for bright pu.:>ils . Except on the lo•·rest level, 
all t e difference~ were fairly reliable . Slow and ave age pupils bene-
Table 90 . !-11 - 1'12 for the Cooperative Test in the Second and Third 
T 
Experiment. 
Years Low 1'1iddle High All 
(1) (2) (3) (4) (5) 
Second Year •. +0.02 +0.62 -0.69 -0 .02 
Third Year ... l-0.41 ~0.44 +0 .~0 +0.40 
lean ........ ~0.22 1-0 .53 -0.20 +0.19 
fited by homogeneous grouping, while bright pupils received doubtful 
benefits. There are no consistent differences anywhere among the 
comprehensive test results, although the differences favor homogene-
ous grouping more often than otherwise. 
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Summarization for the entire studY.-- In spite of the fact that 
result~ vary widely from year to year and from test to test, tnere 
probably is some significance in the fact tha.t the differences are in 
Table 91. numbers 0 f Positive and Hegative Differences on Tests 
During th e Three Years. 
Number of Number of 
Abilit y Positive Negative 
Level Differences Differences 
(1 ) (2) (3) 
Low o o a • o II o 20 25 
Aiddl e ........ 27 18 
High .. ....... 28 17 
All ... ... 0 •••• 25 20 
Total 100 80 
favor of homogeneous grouping oftener than they are in favor of het-
erogeneous grou~ing . T~ble 91 shows that of a total of forty-five 
different tests given to pupils during the three years yielding 180 
measures of difference, 100 measures favored homogeneous grouping, 
while 80 favored heterogeneous grouping. On the lowest level, t1trenty 
me1=1sures showed differences favoring homogeneous grouping and 25 fa-
vored heterogeneous grouping On the middle level the frequencies l•rere 
Table 92 . The Mean Ml_i-12 for All Levels for the Entire Three 
b T 
Years. 
Years L01:1 l' idd1e High All 
(1) (2) (3) (4) (5) 
First ........ - 0.38 -0.22 +0.01 -0.21 
Second ....... ... 0.22 1-0.30 -0.35 40.06 
Third ........ +0.14 +0.36 +0.37 0.31 
1'1ean .. ...... -0.01 f 0.15 t O.Ol -t0 .05 
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27 and 18 respectively. On the highest level the advant~ges to homo-
geneous grouping outnumbflred the negl'ltiYe differences, 2Sl! to 17. 
When all pupils were considered, the numbers \-rere 25 and 20 re-
spectively. Table 92 presents the final combined data. The net re-
sult on the lo·1est level is a mean negative difference of -0.01; on 
the iddle level the difference is ositive, t O.l5; on the highest 
level it is tO.Ol; for the Pntire gro1p it is +0.05. 'here is an 
almost i11perceptible difference favoring heterogeneous grouping for 
slo1.,r pupils, and a similar one favoring homo.ooeneous groupin,!?' for 
bright pupils. ]'or average ;>upils, ho1.arever, there see'I!s to be s orne 
advantage in homogeneous grouping, with a slight advantage in favor 
of the practice for the entire class. Figures 18 and 19 nresent in 
graphical form the data of Table 32 . In Figure 18 the results of 
each year on each level are shown for comparative nurooses, and in 
Figure 19 t~ese data have been combined into a single represent~tion 
of the differences found dur ing the three years of experimentation. 
Effect of the teacher on results.-- Billett has implied!/that 
the results obtained from homogeneous grou~ing will vary with dif-
ferent teachers; that is to say, thet different teachers ~ay present 
different patterns of results, according to the a;r they function in 
situations where such groupin~ has occurred. There is some evidence 
in these data to bear out this implication. he first teacher took 
1/ Roy 0. Billett, Provisions for Individual Differences, ~king 
and Promotion. Bulletin, 1932, No. 17, r-ational Survey of Second-
ary .l!1ducation, Mnnoe,ranh No . 13, Office of Education, TJni ted States 
Department of the Interior, 1•1ashington, D. C., 1Q33. p. 32. 
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part in the experiment for only one year, and it is impossible to 
judge ,,.hether or not she would have presented the same pattern on a 
repetition of the ~ experiment . The second teacher took part in the 
r~ork for two years , and it is noteworthy that he was consistent in 
securing better results from homogeneous groups of slow and average 
pupils . In his second year, this teacher secured better results from 
the homogeneous bright section, and it is only in his first effort 
with such a group that the heterogeneous grouping proved more effective . 
Figure 18 might indicate that such " teacher patterns" do exist. If 
this is true, the first of these two teachers apparently does better 
work with heterogeneous groups and the second does better work rith 
homogeneous gr oups . Following this line of reasoning, one must con-
elude that the small advantage to homogeneous gr0uping t~at is re-
vealed by Figure 19 is the result of wei ghting the composite graph 
ith t .... ro years of the second teacher against one year of the first. 
One must then suspect the teacher element of being the really in-
fluential factor, and this leads back to the conclusions previously 
mentioned in this report. that grouping advantages that ?r e likely to 
disappear when the teacher is changed are not real advantages at all . 
On the other side of the "teacher pattern" argument is the fact that 
neither teacher •·1as consistent in the pattern presented when the in-
dividual tests were considered . 
Comparison .... nth results of other experiments .-- Billett's data,~/ 
~/ Roy 0 . Billett, The Administr~tion of Homogeneous Grouping. Un-
published Doctor ' s Dissertation, Ohio State University, Columbus, Ohio . 
Billett's first three years• data yielded results similar to those of 
the second year of this study. See Roy 0. Billett, Provision for In-
dividual Differences, Marking, and Promotion, p. 35-37. 
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Ability Level Advantages in Percentages of One Initial 
and Year Standard Deviation. 
-40 -30 -20 -10 0 10 20 30 4o 
I I I I I 
First 
-38 I 
Low Second 22 l 
Third 14 I 
First -22 r 
••Iiddle 
Second 30 1 
Third 36 l 
First 1 ~ 
high Second 
-35 I 
Third 37 I 
,..irst 
-21 I 
All Second 6 tJ 
Third 31 I 
I I I I I I 
Fi~ure 18. The Advantage of Homogeneous or Heterogeneous Grouping, 
in Terms of Percentages of One Initial Stan~oxd Devia-
tion in Each of the Three Years of ~xperimentation. 
I 
having been secured by the same techniques, may be compared directly 
with the data of this experi~ent. Such a comparison is made in Fig-
ure 20. It will be noted that on no level are the results in agree-
ment. This may mean that the factors which function in tenth grade 
biology are not the same as those at work in ninth-grade English . 
Ability 
Level 
Low -1 
Middle 15 
High 1 
All 5 
Adv?ntageq in Percentages of One Initial 
Stand~rd Deviation. 
-60 -4o -20 0 20 40 60 
I I I I I I I I I I I 
r----
~ 
-
I I I I I 1 l ~ ~ ~ ~ 
80 100 
I I I I 
i ~ i i 
I 
1 
Figure 19. The Net Advantage of Homogeneous or Heterogeneous Grouping, 
in Terms of Percentages of One Initial Standard Deviation, 
as Indicated by Three Ye8rs of Experimentation. 
It may mean - and this seems more likely - that the teacher element is 
very important. Billett's results have been heavily eighted bv the 
work of the teacher ho conducted his first three experinents. Figure 21 
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sho,.rs a comparison of the result~ of the current study with those of 
Rankin ' s experiment, as indicated in a graph preuared by Billett for 
the National Survey of Secondary Education.lJ It is to be understood, 
of course, tha t the results in Rankin's study are not entirely com-
parable to those of the present study, since his summary presents an 
average of critical ratios. It does give, however, a graohical rep-
Ability 
Level 
Low 
-fiddl e 
High 
78 
- 1 
-66 
15 
-28 
1 
Advant .<>ges in Percentages of One Initial 
Stand~rd Deviation. 
D This Study ~Billett's Study 
Figure 20. Comparison of Results of Billett ' s Experiment nth 
Those of This Study. 
resentation of the com_par<>ti ve degree to which homogeneous grouping is 
!f Op. cit. p . 36. Rankin's data are in close accord with those yielded 
in the second year of this experiment. See Figures 21 and 10. 
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effective on the various levels. There is some~hat ~ore agreement here 
than with Billett's study, in that both Rankin and the current ~iter 
found an adv~1ta ge for homogeneous grouping on the middle level. There 
is much more agreement between the present study and the studies report-
ed by Breidenstin~/and Hartill,~/previously mentioned, both of which 
Ability 
Level 
Lo 
Middle 
High 
36 
- 1 
15 
-26 
1 
Advantages in Percentages of One Ini tia.l Standard 
Deviation (This Study) or in Percentages of One 
Critical R8tio (Rankin's Study). 
0 20 
D This Study 
- Rankin 1 s Study 
Figure 21. Comparison of Results of Rankin's Experiment ith Those 
of This Study. 
found practically no difference beh1een the achievement of homogeneous 
!:_] Op. cit. 
~/ Op. cit. 
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and heterogeneous groups on any level . 
Conclusions 
The evidence of the study.-- A consideration of the foregoing 
data, representing three years of study in the field of tenth-grade 
biology, leads to the following conclusions: 
under the conditions of this experiment 
1. The.,.e is no evidence tha~/ tenth grade pupils in the l01-1est 
third of the class, 1.,rhen arranged in the order of intelligence quo-
tients derived from the higher of two scores obtained on hro forms 
of a group test of mental ability, make any mor e progress in "'hat is 
ordinarily measured in general biology than do pupils heterogeneously 
grouped . Slightly more often than otherwise the advantage lies ith 
heterogeneous grou iug. 
2. There is some evidence, though it is by no means clear cut, 
that pupils in the middle third of a class so grouped benefit some-
what by having the two extremes of the ability range removed from 
the group. 
3. There is no evidence that pupils in the highest third of 
a class so grouped make any more pro~ress than their fellot~s who 
have not been segreg~ted, although slightly more often than other-
"'ise the homogeneously grouped pupils do make greater gains. 
4. Because the slight advant-ges of the two kinds of grouning 
at the t o e~tremes o~fset each other, the advant~ge of homogeneous 
grouping for average pupils appears to make the practice a slightly 
profitable one for the entire class. This might be stated thus: 
since grouping on the basis of intelligence ouotients appears imma-
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terial to slo\or and bright pupils, it is desirable to segregate them in 
the tea.ching of tenth grade biology so as to gain whatever advantage 
exists from such grouping for the pupils near the mi~dle of the range, 
provided such segregation can be made without too much effort. 
5. There is some evidence that different teachers t-rill obtain 
different results from homogeneous group~ng . 
6. The findings of this study are in general agreement with those 
of some of the other reported ~ tudies in the field. 
7. There are strong indications that some factors, other than 
those of grouping, are active in determining the amount of progress 
that will be made by a given group of pupils. Inasmuch as the commonly 
considered factors, such as content, time, method, e.nd classroom con-
ditions, have been under considerable control, it "''ill be necessary to 
look elsewhere for these factors. The differences in results from dif-
ferent teachers may indicate the direction in which these factors are 
to be sought. 
Further investigation suggested by the stud;v.-- One study, working 
with a single corner of secondary school subject matter and organized 
on the basis of a single grouping criterion, cannot pretend to reach 
any sweeping conclusions as to the merits of homogeneous grouping . There 
is need for further investigation, for if the present . study ?roves any-
thing, it is that the question of homogeneous grouping is still un-
settled. There are t1'1o directions in which the writer believes further 
investigation should go : 
1. There is need for further study of the pupil factor. It is 
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highly possible that grou~ing on the basis of intelligence quotients 
derived from group tests of mental ability does not secure the homo-
geneity with respect to ability to do school work that has been attri-
buted to it. It might also be true that some other sort of homogeneity 
is necessary in order for a group of pupils to profit by grouping. Addi-
tional studies, based on other grou~ing criteria with the same subject 
matter and grade level, might yield valuable data. The development of 
techniques for comparing progress made with gre ter differentiation of 
content and method would be ver.y helpful in solving the problem. 
2. There is need for further study of the teacher factor. It is 
not possible to conclude from these data that each teacher has a "teach-
ing pattern" which affects groupe on certain levels in different w~s 
from those in which it affects pupils on other levels. The writer has 
a feeling, ho'trever, - perhaps no more than a feeling, since it is un-
supnorted by specific data - that even if all other factors were held 
absolutely constant, differences in achievement between homogeneously 
and heterogeneously grouped pu.pils would a'Opee.r on certain levels due 
entirely to differences in teacher temperament and personality. Studies 
of this ~base of the problem would be difficult to conduct, since the 
pupil element could not be held constant, but are not impossible. 
The case for homogeneous grouping not proved.-- This study bas not 
presented any clear cut evidence that either homogeneous grou~ing or 
heterogeneous grouping on the basis of intelligence quotients is the 
more desirable practice. Each method has, in specific instances, ob-
tained better results than the other. The evidence is negative, rather 
than positive. Homogeneous grouping on the b sis of intelligence quo-
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tients is widely believed to bring about greater progress on the part of 
the pupils so grouped. Although such progress has been made more often 
than not in these experiments, the case for homogeneous grouping on this 
basis has been weakened, rather than strengthened, by this study. 
APPE~i'DIX A 
ORIGINAL TEST DA.TA FOR T-.i FIRST EXPERI iENT 
Appendix AL Initial Scores (l), Final Scores (?), and. Gains, .ade 
by Each Punil in the Homogeneous Lo,,, Group on All ests 
in the First Experiment. 
Unit I Unit II Unit III Unit IV Unit V 
Name l 2 Gain l 2 Gain l 2 Gain l 2 Gain l 2 Gain 
(l) 2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (l~=;) (16) 
F. B . 19 64 45 24 49 25 5 54 49 2~ 38 13 37 42 5 
... H. 14 52 38 20 34 14 30 ~~ 20 38 36 -2 32 4o 8 -"• !.. . J. 31 51 20 31 46 15 16 27 35 39 4 37 49 12 
E . P. 25 61 36 ll 46 35 6 57 51 35 46 11 42 6o 18 
T F. 28 66 38 35 40 5 15 63 48 39 57 18 36 63 27 
c. G. 30 6f 38 36 55 19 14 65 51 22 49 27 46 51 5 
""" L. 31 52 21 2g 47 19 7 54 47 35 43 8 41 52 11 -'-' . E. L. 12 53 41 21 39 18 4 41 37 33 45 12 }) 44 11 
M. V. 28 70 42 
-- -- -- -- -· -- ·- -- -· -- -· --R. W. 8 55 47 28 49 21 -- -- -- -- -- -- -- -- --H. D. 17 77 60 H~ 67 49 13 77 64 34 6~ 31 34 73 39 S. M. 34 4o 6 32 45 13 19 46 27 30 37 7 42 50 8 
D. R. 26 43 17 33 44 11 g 42 34 32 43 11 4o 44 4 
C. K. 15 44 ~~ 30 42 12 9 43 34 35 44 9 45 42 -3 C. W. 24 58 35 62 27 g 53 45 31 45 14 40 49 9 E. F. 15 6o 45 34 57 23 ll 54 43 -- -- -- -- -- --R. L. 23 54 31 27 39 12 6 43 37 31 45 14 39 49 10 
B. z. 29 4 15 27 39 12 16 42 26 38 42 4 34 49 15 J. M. 22 40 18 20 47 27 5 43 38 3 4e 10 35 6o 21=i 
s. P. 27 42 15 19 43 24 25 36 ll 35 38 3 39 46 7 
D. s. 39 46 7 35 54 19 29 52 23 36 45 Q 4o 56 16 . J. A. 14 51 37 19 56 37 2 51 49 37 41 7 30 48 9 L. A. 16 6o 44 
-- -- -- -- -- -- -- -- -- 38 40 2 H. B. 35 76 41 34 64 30 18 6'5 47 3 F-? 27 46 61 15 
T. r.f. 33 39 6 25 39 14 3 38 35 39 37 -2 33 43 10 
A. c. 2q 71 42 36 62 26 18' 61 43 44 55 11 4h 64 lSI! 
H. s. 17 54 37 26 4 8 12 48 36 4o 44 4 36 44 8 
F. T. 31 57 26 35 58 23 8 47 39 3r 40 8 39 48 9 R. B. 15 52 37 11 36 25 6 52 46 2Q 44 15 33 43 10 F. B. 17 4o 23 21 4o 19 8 47 39 37 37 0 34 47 13 J. }j. 29 56 27 37 41 4 26 49 23 39 <+4 5 36 41 5 F. A. 25 55 30 24 38 14 7 41 34 22 46 24 31 36 5 W. B. 20 39 19 16 40 24 32 39 7 33 35 2 35 56 21 
R . C. 29 53 24 46 50 4 6 47 41 41 4() 5 ~2 44 12 
v. c. 19 52 33 31 59 28 -· -- -- -- -- -- -- -- --
--
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Appendix Al. (continued) 
Unit VI Unit VII Unit VIII Unit IX Unit X 
Name 1 2 G"'in 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (17) (1~) (10) (20) (21) (22) (23) (24) (2'5) (26) (27) (28) (29) (30) (31) 
F. B. a~ 50 23 20 54 25 41 46 k 4o 4g 0 4o 46 6 E. H. 51 9 36 51 15 33 40 7 33 46 13 25 41 16 L. J. 45 51 6 3~ ~0 12 38 4g 11 30 42 12 45 47 2 
E. P. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --W. F. 38 56 18 2Q 61 32 13 50 ?6 30 51 21 41 50 1~ c. G. 4o 59 19 43 6-+ 21 4o 57 17 V1 50 15 37 "'1 
1<' L. 37 44 7 4o 48 ~ ~6 54 18 44 59 15 3R' 4s 10 ~. E. L. 27 42 15 33 51 18 31 50 19 2~ 59 31 36 52 16 
' . V. -- -- -- -- -- -- -- -- -- -- -- -- -- -- --R. W. -- -- -- -- -- -- -- -- -- -- -- -- -- -- --H. D. 35 69 34 31 65 34 27 74 Lt7 37 74 37 34 70 36 
s. •'l . 31 46 15 3 46 16 29 49 20 38 48 10 3R 42 4 
D. R. 34 40 6 34 39 5 35 48 13 39 42 3 31 43 12 
"· K. 3> 50 11 34 52 18 33 53 20 32 52 20 35 47 12 
c. W. 39 67 28 38 54 16 34 61 27 36 67 31 33 53 20 E. F. 39 55 16 la 58 17 32 56 24 33 56 23 2 58 29 
R. L. 35 50 15 4o 55 15 29 61 32 31 66 35 33 61 28 
B. z. 32 50 18 33 52 19 24 45 21 34 36 2 33 41 8 
J. L 39 47 8 37 53 16 30 52 22 33 44 11 41 43 2 
S. P. 38 42 4 37 39 2 33 4o 7 33 46 13 34 44 10 
D. S. 30 4o 10 15 50 15 42 6o 18 35 51 16 31 42 11 
J. A. 37 54 17 29 55 26 31 55 24 31 65 34 34 50 16 
L. A. 36 50 14 33 48 15 34 51 17 20 57 28 20 46 17 J 
H. B. 41 57 16 31 66 35 37 65 2~ 32 73 41 37 63 26 
T. r-1 . 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --
A. c. 34 53 19 42 62 20 41 64 23 4~ 63 20 44 6o 16 
H. s. 33 47 14 33 48 15 33 43 10 26 56 30 36 56 20 
F. T. 2g 44 15 23 5~ 35 34 67 33 (>U 74 45 31 4P. 17 
R. B. 32 56 24 20 53 24 21 43 22 34 49 1~ 36 46 10 
F. B 31 48 17 34 53 19 28 43 15 33 37 4 tl 35 -3 
J. N. 30 52 22 38 50 12 37 '~ 14 3F ,-2 24 12 5~ 23 F. A. 33 4o 7 30 47 g 24 16 41 43 2 28 37 9 W. B. 36 4o 4 32 50 18 -- -- -- -- -- -- -- -- --R. c. 41 46 5 33 54 21 27 44 17 37 49 12 28 42 14 
V. -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Apoendix Al. (concluded) 
Unit XI Unit XII Presson lA Presson 2A 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (32) (33) (34) (35) (36) (37) (38) (3o) (40) (1.,.1) (42) (43) 
F. B. 13 51 18 45 62 17 6 30 24 12 35 23 
E. H. 31 39 g 27 63 36 7 28 21 11 32 21 
L. J. 32 37 5 55 64 9 21 35 14 29 44 15 
' P. . 
-- -- --
-- -- -- -- -- -- -- -- --
w F. 28 53 25 37 67 30 10 3g 19 12 41 29 
c. G. 37 45 8 43 64 21 20 36 16 22 45 23 
"7 L. 30 49 19 42 67 25 5 2~ 23 ~ 30 22 ~. 
E. L. 34 49 15 37 5R 21 10 32 22 13 36 23 
M. v. 
-- -- -- -- -- -- -- -- -- -- -- --R. w. 
-- -- -- --
-- -- -- -- -- -- -- --
H. D. 37 62 25 45 69 24 16 ~~ 13 15 46 31 s. -~ . 30 44 14 39 43 4 14 10 13 25 12 
D. R. 27 36 9 4o 56 16 11 2~ 17 7 28 21 
C. K. 31 44 11 32 59 27 10 30 20 12 13 21 
c. iv. 26 68 42 34 61 27 11 32 21 10 54 44 
E. F. 31 53 22 30 61 31 7 36 29 14 39 2"' 
R. L. 31 4g 18 41 r::,7 16 9 34 25 ~ 4o 32 
B. z. 3~ 42 4 37 50 13 11 27 16 7 31 24 
J. 
-' . 27 44 17 30 45 6 1 2~ 14 14 31 17 
s. P. 31 4 15 41 46 5 9 18 9 2 ~ 19 
D. s . 2 51 23 43 54 11 13 18 5 17 11 14 
J. A. 33 57 24 42 59 17 10 32 22 14 24 10 
L. A. 24 50 26 43 57 14 7 23 16 5 27 22 
H. B. 37 56 19 46 61 15 17 42 21=\ 21 43 22 / 
T. 
-- -- -- -- - -- -- -- -- -- -- --
A. c. 35 61 26 55 66 11 16 59 43 27 6o 33 
H. s. 36 51 15 4, 53 5 10 32 22 g 27 18 
F. T. 25 63 38 41 64 23 13 34 21 15 64 49 
R. B. 33 52 19 39 5h 17 9 18 9 11 ..... , C:- 10 
F. B. 33 42 9 30 55 25 7 22 15 4 28 24 J. N. 34 51 17 33 44 11 18 31 13 11 6 35 
F. A. 
-- -- -- -- -- -- -- -- -- -- -- --
w. B. 
-- -- -- -- -- -- -- -- -- -- -- --R. c. 
-- -- -- -- -- -- -- -- -- -- -
v. c. 
- -- -- -- -- -- - -- -- -- -- --
--
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Appendix A2. Initial Scores (1), Final Scores (2), end G8ins, Made 
by Each Pupil in the Heterogeneous Low Group on All 
Tests in the First Experiment. 
Unit I Unit II Unit III Unit IV Unit V 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) 
P. B. 19 69 50 4 77 73 4 81 77 31 67 36 46 53 7 
J. M. 34 58 24 30 42 12 14 44 30 25 35 10 2~ 46 18 
s. z. 20 61 41 11 70 59 8 61 53 36 58 22 39 54 15 H. F. 17 ~5 38 1~ 45 27 21 46 25 36 65 29 5 55 10 
w. L. 37 75 38 44 66 22 22 74 52 4o 46 6 4g 60 12 
H. . 36 52 16 37 58 21 16 g 32 }h 1~6 10 3q 43 4 
' c. 22 46 24 15 53 38 39 4g 9 49 41 -8 36 42 6 . 
s. L. 10 57 47 13 51 38 4 54 50 3~ a~ 16 34 49 15 J. A. 14 68 54 13 64 51 4 62 58 32 14 4o 52 12 
w. E. 30 50 20 38 51 13 26 55 29 35 43 g 41 5g 17 F. M. 26 a~ 31 33 6o 27 13 51 38 36 42 6 42 61 19 E. L. 23 26 ll.J. a~ 37 0 43 43 44 4g 5 34 42 g L. s. 25 54 ~~ 39 10 24 56 32 47 47 0 30 43 13 E s. 21 55 20 58 3f( 16 45 29 -- -- -- -- -- --
c. B. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --E. c. 17 70 53 34 58 24 9 65 56 39 56 17 36 52 16 
H. • .f. 27 64 37 24 38 14 30 50 20 39 53 14 37 50 13 F. . 27 65 38 37 61 24 15 65 50 29 '1) 24 37 54 17 A. D. 38 67 29 39 52 13 27 52 25 ~g 33 -5 42 50 8 F. lT o 13 44 31 26 4o 14 16 39 23 37 50 13 -- -- --H. G. 36 52 16 34 44 10 -- -- -- -- -- -- -- -- --J .. 16 47 31 31 55 24 5 23 18 2g 4o 11 36 53 17 L. A. 24 58 34 10 68 58 9 61 52 4o ~8 8 
-- -- --
207 
A~pendix A2. (continued) 
Unit VI Unit II Unit VIII Unit IX Unit X 
Ne-ae 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1 ) (17) (lg) (19) (20) (21) (22) (23) (24) (25) (26) (27) (2~) (29) c~o) (31) 
P. B. 36 68 32 36 74 38 42 75 33 32 P.6 ~4 32 61 29 J. ' .. 33 53 20 28 ':)4 26 31 48 17 y; 52 16 27 54 27 S, z. 42 57 15 4o 62 22 3t h3 27 43 70 27 4o 52 12 H. F. 32 57 25 35 63 2g 37 f5 28 31 6q 38 38 57 19 W, L. 39 62 23 46 64 18 35 60 25 3 71 37 29 52 23 h, 32 48 16 39 54 15 33 ag 17 29 '56 27 39 56 17 ':f. c. 28 45 17 36 47 11 28 12 31 39 g 37 43 6 s. L. 36 52 16 30 51 21 28 55 27 39 59 20 37 51 14 
,J. A. 33 4:;, 16 43 6o 17 31 57 26 33 64 31 3~ 52 14 w. B. 35 57 22 38 6o 22 34 57 23 35 6a 34 42 55 13 F. . 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --E. L. 42 59 17 37 58 21 30 63 33 38 52 14 32 4g 16 L, s. 31 44 13 33 44 11 34 49 15 31 70 39 34 50 16 E. s. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --c. B. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --E. c. 33 61 28 40 57 17 38 56 18 38 67 29 43 61 18 
H. A. 31 42 11 16 6o 24 33 !16 33 3g 7lJ. 35 35 61 26 F . . 33 52 19 24 ~1 27 29 52 23 45 72 27 45 66 21 
A. D. 39 53 14 36 5: 19 30 52 22 32 4e 16 27 53 26 F. N. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --H. G. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --J. 
"· -- -- -- -- -- -- -- -- -- -- -- -- -- -- --L. A. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Appendix A2. (concluded) 
Unit XI Unit XII Presson lA Presson 2A 
Name 1 2 G-ain 1 2 Gain 1 2 Gain 1 2 G-ain 
(1) (32) (33) (34) (~"') (36) (37) (38) (3o) (40) (41) (42) (43) 
P. B. 17 64 27 4o 7)+ 34 14 53 39 14 56 42 
J. .·. 29 4o 11 41 55 14 15 22 7 13 43 30 
s. z. 32 54 22 47 73 26 11 37 26 19 36 17 
H. F. 35 59 24 37 58 21 5 29 34 14 56 42 
W. L. 3g 64 25 38 80 42 13 43 30 26 52 26 
H. w. 24 46 22 53 57 4 21 41 20 25 50 25 
w. c. 24 49 25 39 68 29 9 24 15 16 30 14 
s. L. 27 51 24 34 61 27 13 34 21 12 24 12 
J . A. 36 53 17 44 62 l~ 10 35 25 15 37 22 
. F. 41 52 11 37 53 16 ll 36 25 15 45 30 
F. H, 
-- -- -- -- -- -- -- -- -- -- -- --E. L. 33 4g 15 41 55 14 ll 33 22 12 42 30 
L. s. 25 48 23 38 53 15 g 27 19 15 39 24 
E. s. 
-- -- -- -- -- -- -- -- -- -- -- --
C. E. 
-- -- -- -- -- -- -- -- -- -- -- --
E. c. 31 60 29 46 68 22 ll 45 34 12 44 32 
H. 31 6o 29 39 63 24 4 26 22 7 19 12 
F. I' 27 55 28 41 61 20 24 33 9 19 36 17 
A. D. 34 51 17 43 6o 17 11 26 15 13 31 18 
F. .. 
-- -- -- -- -- -- -- -- -- -- -- --
H. G. 
-- -- -- -- -- -- -- -- -- -- -- --
J. . -- -- -- -- -- -- -- -- -- -- -- --L. A. 
--- -- -- -- -- -- -- -- -- -- -- --
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Appendix A}. Initial Scores (1), Final Scores (2), and Gains, Made 
by EPch Pupil in the Homogeneous 'iddl e Group on All 
Tests in the First ~xperiment. 
Unit I Unit II Unit III Unit IV Unit V 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (lh) 
L. B. 33 6o 36 34 65 31 12 67 55 37 52 15 41 54 13 
L. F. 23 70 47 25 64 39 9 67 58 4o 56 16 45 55 10 
!~ . H. 32 56 2/.t 41 62 21 28 58 30 39 54 15 50 54 4 
1. o. 19 65 46 11 6o 49 3 69 66 37 6o 23 31 65 34 B. s. 37 57 20 21 47 26 6 46 4o 38 45 7 38 50 12 J. F. 18 74 56 23 72 49 11 72 61 47 59 12 4 57 8 R. ! • 38 62 24 47 59 12 37 56 19 37 54 17 43 49 6 
s. B. 35 71 36 36 53 17 29 64 35 51 50 -1 48 66 18 E. c. 19 69 50 19 61 42 10 67 57 45 64 19 41 57 16 
s. .. 20 4o 20 36 52 16 6 69 63 42 47 5 3g 55 17 E. P . 11 47 36 24 52 28 12 44 32 18 51 33 41 53 12 H. s. 4o 52 12 35 65 30 6 83 77 42 48 6 42 57 15 
'IT . B. 21 54 33 -- -- -- -- -- -- -- -- -- -- -- --R. 14, 26 62 36 3h ~=;g 22 21 56 35 32 52 20 31 60 29 
R. 11 . 28 66 38 4o 61 21 18 70 52 37 52 15 41 63 22 
D. R. 20 56 36 32 70 38 7 73 66 29 57 2~ 41 61 20 
A. R. 22 86 114 33 76 43 10 82 72 41 6o 19 47 72 25 
H. s. 12 72 6o 24 6g 45 5 75 70 35 65 30 34 62 28 G. ' 38 ~4 16 34 54 20 37 49 12 . -- -- -- -- -- --B. A. 17 60 43 30 64 34 25 60 35 44 48 4 39 6o 21 
.J!i . B. 2/.t 71 47 45 60 15 20 66 46 3'5 53 18 41 55 14 L. B. 21 68 47 22 69 47 11 70 59 48 48 0 43 61 18 R. F. 32 75 43 25 69 44 6 74 68 44 55 11 42 67 25 A. s. 16 63 47 -- -- -- -- -- -- -- -- -- -- -- --~·T 
. . 32 55 23 42 45 3 17 51 34 48 51 3 ~~ ~::;4 21 G. B. 34 6o 26 37 62 25 12 69 57 48 50 2 42 47 5 
s. H. 17 47 30 23 49 26 22 42 20 38 4c 11 33 46 13 
P. A. 27 66 39 -- -- -- 4o 68 28 36 47 11 44 55 11 1!: L. 9 65 56 2' 58 34 8 41 33 34 53 19 32 56 24 D. w. 16 51 35 15 55 4o 6 55 49 42 49 7 39 56 17 B. F. 17 57 4o 21 53 32 10 54 44 35 43 8 31 44 13 G. P. 35 61 26 38 57 19 25 64 39 36 46 10 50 57 7 v. s. 31 56 25 28 62 34 10 65 55 48 48 0 29 53 24 H. J. 18 61 43 20 58 38 4 53 49 4o 38 -2 4o 53 13 J. 12 63 51 34 64 30 45 61 16 38 49 11 41 48 7 
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Appendix A3. (continued) 
Unit VI Unit VII Unit VIII Unit IX Unit X 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (17) (1R) (1 a) (20) (21) (21) (22) (23 (24) (25) (26 (27) (2~) (29 (30) 
L. B. 32 58 26 31 67 36 4o 6g 29 43 68 25 4o 56 16 
L. F. 4o 66 26 45 71 26 41 6q 28 3~ 68 30 4 55 11 N. H. 46 55 9 41 55 14 37 6o 23 31 50 2~ 33 "52 19 
• o . 23 62 39 27 59 32 31 63 32 33 71 38 4o 65 25 1"1. 
B. s. 34 38 4 28 4q 21 27 46 19 35 58 23 37 4o 3 J. F. 37 61 26 48 76 28 39 67 28 45 71 2fi 42 68 26 
F. A. 32 54 22 33 58 25 34 ~3 19 41 54 13 a~ 4g 10 s. B. 34 57 23 39 58 19 41 62 21 43 62 19 57 14 E. c. 35 63 28 36 65 29 42 66 24 32 72 4o 41 ()6 25 
s. ! , 34 34 0 38 43 5 34 4o 6 27 30 3 31 53 22 E. P. 35 50 15 32 54 22 36 63 27 37 60 23 37 45 8 H. s. 4o 49 9 35 46 11 33 42 9 38 46 8 35 42 7 
w. B. 
-- -- -- -- -- -- -- -- -- -- -- -- -- - --R. l·. 38 60 22 39 61 22 39 65 26 34 67 33 3? 56 17 R. !4, 32 57 25 4o 63 23 45 78 33 42 74 32 42 58 16 
D. R. 36 6o 24 41 66 25 33 63 30 2'1 6~ 43 38 58 20 A. R. 47 67 20 43 72 29 42 73 31 40 ~5 45 42 70 28 
H. s. 30 54 24 29 67 38 26 73 47 23 77 54 4o 68 28 G. W. 
-- -- -- -- -- -- -- -- -- 38 61 23 43 57 14 
B. A. 4o 55 15 48 6o 12 37 60 23 37 69 32 41 57 16 E. B. 42 59 17 47 54 7 31 68 37 42 72 30 41 58 17 
L. B. 43 6~=" 22 41 6B 27 39 59 20 41 5~ 17 53 64 11 R. F. 36 6o 33 46 70 24 42 70 28 46 70 24 44 56 12 A. s. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --vl. \•T. 35 56 21 2Q ~7 28 36 52 16 l.j 56 12 42 53 11 G. B. 42 53 11 46 55 9 36 58 22 38 68 30 4o 68 28 
s. H. 34 51 17 33 46 13 36 49 13 27 52 25 36 42 6 
P. A. 30 ~~ 22 32 66 34 31 66 3') 2~ 6o 32 35 50 15 E. L. 30 16 33 52 19 36 59 23 29 6o 31 36 57 21 D. w. 35 '16 21 36 56 20 33 58 25 4o 54 14 4o 52 12 B. F. 32 "50 18 28 46 18 30 53 23 28 46 18 44 52 8 G. P. 42 61 1g 42 68 26 41 65 24 33 70 37 46 64 18 
v. s. 32 51 19 28 54 26 33 54 21 4o 66 26 39 63 24 H. J. 34 50 16 26 45 19 34 48 14 29 52 23 38 56 18 
J. l . . 33 39 6 39 D7 18 38 5fl 20 4o 59 19 3) 54 21 
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Appendix A3. (concluded) 
Unit XI Unit XII Presson 1A Presson 2A 
arne 1 2 Gein 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) 
L. B. 48 57 9 43 69 26 14 35 21 15 46 31 
L. F. 38 60 22 51 71 20 22 46 24 33 59 26 
l . H. 30 45 15 43 68 ~a 20 32 12 19 51 32 . o. 21 68 47 42 66 7 ~ 32 17 44 27 B. s. 29 4o 11 42 47 5 17 23 17 4o 23 
J. F. 42 62 20 47 66 19 13 47 34 19 4g 30 
R. .. 34 43 9 50 65 15 23 36 ~a 30 4o 10 s. .B , 45 61 16 47 65 18 18 42 29 44 15 
.!!:. c . 31 53 22 43 69 26 6 50 44 10 45 35 
s. r-1. 36 54 18 32 53 21 7 ~a 28 13 33 20 E. P . 34 47 13 37 57 20 6 18 4 42 38 
H. s. 23 43 20 52 56 4 14 34 20 17 55 38 
W. .B. -- -- -- -- -- -- -- -- -- -- -- --
R . I 3«': 57 19 4o 5q 19 21 46 25 10 41 31 . . 
R. '! , 28 55 27 64 16 10 31 21 15 41 26 
D. R. 30 58 28 45 78 33 12 57 45 11 55 44 
A. R. 44 65 21 53 n 28 17 66 49 21 59 38 
H. s. 29 58 29 31 65 34 6 36 30 14 39 25 
G. T~ • 47 53 6 45 63 18 22 33 11 32 4lr 12 
B. A. 27 53 26 44 67 23 8 41 33 11 47 36 
E, B. 41 56 15 44 69 25 11 36 25 22 50 28 
L. B. ~+2 50 8 55 71 16 20 56 36 22 47 25 
R. F. 40 57 17 51 75 24 13 48 35 22 53 31 
A. s . 
-- -- -- -- -- -- -- -- -- -- -- --
W. w. 3 58 15 54 64 10 21 38 17 21 60 39 
G. B. 44 53 9 4'-1- 60 16 7 37 30 16 42 26 
s. H. 34 4o 6 35 59 24 12 19 7 11 28 17 
P . A. 32 58 26 3~ 68 30 12 31 19 15 48 33 
bl. L. 32 43 11 42 65 23 6 42 36 10 46 36 
D. w. 41 a~ 13 45 63 18 15 37 22 13 30 17 B. F. 26 18 45 60 15 8 27 19 16 32 16 
G. P. 32 50 18 45 62 17 22 44 22 16 45 29 
v. s . 31 45 14 44 54 10 24 25 1 16 29 13 
H. J, 29 46 17 34 59 25 10 25 15 7 28 21 
J. N. 4o 50 10 47 58 11 9 43 34 10 45 35 
Appendix A4. Initial Scores (1), Final Scores (2), and Gains, 
·~de by Each Pupil in the Heterogeneous ~iddle 
Group on All Tests in the First Experiment. 
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Unit I Unit II Unit III Unit IV Unit V 
:Kame 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (2) (3) (4) (I-)) (6) (7) (8) (9) (10) (11) (12) (1 )) (14) (15) (16) 
H. B. 23 72 49 4o 71 31 -- -- -- 41 48 7 54 67 13 
l.i, G. 34 58 24 4') 48 3 31 45 14 36 39 3 37 49 12 c. r-1 , 30 74 44 42 75 33 11 81 70 47 65 1~ 43 73 30 R. c. 28 58 30 38 45 7 31 51 20 43 41 -2 42 42 0 F. G. 30 75 45 24 71 47 17 78 61 36 71 35 44 75 31 
. c. 16 53 37 35 46 11 12 57 45 41 47 6 37 50 13 s. K, 35 56 21 39 62 23 17 58 41 33 61 28 36 4~ 1;:> G. P. 35 64 29 26 59 33 9 61 52 33 43 10 3q 62 23 
if. c. 29 66 37 3'1 59 24 20 54 34 37 58 21 47 57 10 w. L. 44 78 34 4 71 30 28 76 48 47 70 23 4~ 70 22 
. s. 22 47 25 19 52 33 9 53 44 42 43 1 42 f17 15 
s. T. 10 64 5~ 12 69 ~; 17 58 41 42 60 18 f14 5~ 4 !. A. 2t.l- 78 54 25 72 19 83 64 39 56 17 4e n 25 D. D. 28 59 31 28 '51 23 12 61 49 4o 47 7 41 '56 15 R. G. 22 66 44 17 53 36 g 54 46 38 5f; 1~ 1:2 70 38 ~1. R. 7 57 50 l.j.o 48 g 24 50 26 39 4P 9 36 52 16 R. L. 23 49 26 27 48 21 20 39 19 4o 42 2 43 45 2 L. .f. 10 64 54 4 50 46 3 34 31 31 44 13 25 42 17 
J, L. 26 62 36 33 62 29 27 50 23 34 43 9 29 54 25 J. T. 31 50 19 33 51 18 15 t.l-5 30 t.l-1 48 7 37 43 6 J. . 16 67 51 38 66 28 16 65 49 37 50 13 42 72 30 
!>!, s. 25 67 42 19 66 47 5 6o 55 43 47 4 4o 57 17 s. L. 13 75 62 8 6f1 57 1 74 73 38 71 33 )4 67 33 
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Appendix A4. (continued) 
Unit VI Unit VII Unit VIII Unit IX Uni X 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 !Gain 
(1) (17) (18) (19) (20) (21) (22) (2j) (24) (25) (26) (27) (28) (29) (30) (31) 
H. B. 50 67 17 49 72 23 37 61) 28 a~ 73 42 45 62 17 E. G. 42 55 13 40 61 21 44 53 9 62 14 46 55 9 
c. 'J, 48 62 14 47 69 22 '+2 67 25 45 81 36 32 65 31 R. c. 41 46 5 4o 48 8 39 51 12 38 49 11 35 4~ 13 F. G. 33 72 39 42 7'+ 32 30 74 44 35 87 52 33 76 38 
L. c. 34 58 24 32 57 25 35 64 29 38 6'5 27 35 60 25 
s. h. . 41 64 23 42 65 23 34 65 31 4o 61) 25 38 61 23 G. P . 42 61 19 39 71 32 32 61 29 43 64 21 39 56 17 
11 , c. 41 57 16 34 50 16 33 5S 26 43 59 16 38 4q 11 
•T. L. 51 64 13 44 66 22 31 72 41 4o 72 32 41 6o 19 
'1, s. 36 56 20 39 37 -2 22 56 34 30 63 33 34 55 21 
s . T, 48 '57 9 45 58 13 4o 63 23 44 75 31 43 66 23 
l • A. 37 72 35 32 70 38 26 81 55 31 84 53 2~ 64 36 D. D. 42 51 9 43 60 17 40 56 16 41 64 23 42 54 12 
R. G. 32 35 3 32 61 29 31 67 )6 41 75 34 36 63 27 
1 • R. 37 60 23 35 53 18 43 63 20 38 67 29 4o 59 19 F. L. 32 48 16 28 35 7 41 47 6 39 54 15 37 52 15 L. •"J . 40 49 9 40 54 14 41 54 13 31 77 46 4o 68 28 
c. L. 46 57 11 45 54 9 28 49 21 32 49 17 41 49 8 
J . T. 35 54 19 44 50 6 39 5~ 16 32 48 16 39 53 14 J. 45 61 16 37 ~6 19 44 68 24 45 75 30 41 61 20 
'· s. 35 53 18 37 59 22 29 59 30 38 59 21 4o 53 13 
s. L. 37 62 25 34 6q 35 37 71 34 37 84 47 31 69 38 
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Appendix A4. (concluded) 
Unit XI Unit XII Presson lA Presson 2A 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 C: Gain 
-(1) (32) (33) (34) (35) (36) (37) (3~) (39) (40) (41) (42) (43) 
H. B. 4o 50 10 62 76 14 19 3J 12 23 37 14 
E. G. 39 54 15 51 65 14 17 4o 23 26 41 15 
c. . 36 a~ 20 49 ~0 31 19 50 31 30 ai 24 R. c. 33 15 55 59 4 24 55 31 25 16 
F. G. 40 7J 31 4o g4 35 16 42 26 23 1:)6 33 ..1 
L. c. 37 62 25 42 60 18 10 4o 30 3 26 23 
s. K. 38 66 28 53 66 13 21 ag 29 26 58 32 G. P . 34 50 16 50 73 ?3 18 22 24 42 18 
.. . c. 30 53 23 51 67 16 16 43 27 15 48 33 
W. L. 31 69 38 43 81 38 25 53 28 26 56 30 
' · 
s. 29 56 27 41 57 16 1'-1- 37 23 10 34 24 
s. T. 36 64 28 51 65 14 10 43 33 9 44 35 
•l . A. 41 67 26 48 79 31 15 57 42 33 71 38 
D. D. 41 52 11 51,. 67 13 14 32 18 30 57 27 
R. G. 36 69 33 39 83 44 9 41 32 6 55 4o 
j • R. 36 57 21 49 65 16 10 3 28 8 37 29 
R. L. 32 51 19 46 51 5 17 31 14 12 36 24 
L. .J , 27 55 28 39 65 26 7 31 24 10 69 59 
c. L. 43 49 6 42 54 12 24 34 10 12 36 24 
J. T. 41 48 7 48 57 9 6 30 24 17 43 26 
J. ! • 30 64 34 42 65 23 12 58 46 18 57 39 
.'i . s. 39 57 18 35 62 27 g 34 26 19 50 31 
s. L. 27 59 32 42 75 33 12 63 51 17 63 46 
Appendix A5. Initial Scor es (1), Final Scores (2), and Gains, 
•lade by Each Pupil in the Homogeneous High Group 
on All Tests in the First Experiment . 
Unit I Unit II Unit III Unit IV Unit V 
arne 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 
B. l!l , 34 ~4 50 55 84 29 34 91 57 49 73 24 67 78 
F.. L. 2 82 4o 55 75 20 26 86 60 51 75 24 54 73 L. F. 33 78 45 47 81 34 28 91 63 4F. 70 24 '55 73 R. o. 31 79 48 48 74 26 26 80 54 311 72 37 49 76 A. P. 18 75 57 2 71 69 9 83 74 42 67 2"' 41 {)6 G. B. 16 76 6o 27 66 39 5 81 76 43 70 27 45 65 D. B. 28 77 49 49 61=1 16 32 68 36 48 61 13 44 61 
' . D. 26 80 54 33 70 37 9 79 70 38 68 30 53 66 T. D. 44 80 36 47 69 22 24 78 54 4r;; 67 22 50 72 A. K. 27 74 47 23 70 47 2 71 69 37 63 26 48 69 T. B. 27 83 56 -- -- -- -- -- -- -- -- -- -- --R. ~ . 24 75 51 23 76 53 9 75 66 33 54 21 52 70 A. R. 26 77 51 21 73 52 8 67 59 3~ 64 26 4o 64 
D. F. 4o 84 44 34 7r:< 44 28 88 6o 58 78 20 1)8 77 
"'R . L. v~ 7P 4o 58 71 13 49 70 21 45 63 18 54 71 
H. G. 27 6~ 41 21 64 43 13 74 61 4) 65 22 4'5 68 
I. B. 17 77 60 37 74 37 17 79 62 44 68 24 37 69 A. o. 15 76 61 13 68 55 9 59 50 31 61 30 28 69 
c. B. 53 80 27 43 78 35 21 ~0 59 47 67 20 56 74 J . H. 37 68 31 4o 70 30 26 82 56 113 58 I) 52 68 
s. s. 16 81 65 24 74 50 7 72 65 42 6q 27 50 53 H. s. 4o 56 16 41 62 21 5 74 69 34 52 18 35 68 
c. F. 19 5'5 36 33 54 21 17 61 44 45 49 4 37 51 
•1. L. 20 71 51 11 63 52 10 75 65 39 66 27 43 69 R. B. 27 79 52 25 79 54 14 85 71 48 73 25 60 81 J. s. 19 66 47 34 67 33 10 67 57 4o 49 9 44 63 
. . c . 21 70 49 36 6-+ 28 9 69 60 42 49 7 28 53 R. c. 31 69 38 33 73 4o 15 71 56 41 6o 19 44 h2 H. K. 16 77 61 2b 7J+ 48 3 78 75 47 65 18 37 67 s. T. 20 58 38 21 65 44 4 62 58 38 54 16 48 64 
R. A. 22 78 56 42 67 25 19 77 58 43 62 19 51 71 
M. B. 25 67 42 20 62 42 12 66 54 41 54 13 41 69 T. K. 17 69 52 28 56 28 28 61 33 36 53 17 41 51 A. 22 78 56 39 72 33 20 74 54 36 64 28 48 66 
E. s. 19 73 54 37 76 39 1'5 61 46 48 64 16 1)0 61 
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Gain 
(16) 
11 
19 
18 
27 
25 
20 
17 
13 
22 
21 
--
18 
24 
19 
17 
23 
~2 
41 
18 
16 
3 
33 
14 
26 
21 
19 
25 
18 
30 
16 
20 
28 
10 
18 
11 
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Appendix A5. (cont inued) 
Unit VI Uni t VII Unit VIII Unit IX Unit X 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (17 ) (18) (19) (20 ) (21) (22) (23) (24) (2'1 ) (26) (27) (28) (29) (30 ) (31 ) 
B. E . 56 73 17 56 75 19 38 82 44 47 89 42 53 76 23 
R . L. 48 74 26 46 72 26 43 77 34 50 ~0 30 53 76 23 L . F . 53 69 16 49 76 27 41 79 38 51 84 ~3 51 77 26 R. o. 54 74 20 51 75 24 43 77 34 4o 84 44 52 74 22 A. P. 35 67 32 34 74 4o 41 79 38 42 ~4 42 42 58 16 G. B. 46 65 19 37 67 30 41 69 28 45 75 30 41 71 30 D. B. 43 72 29 55 66 11 38 72 34 39 87 48 47 70 23 
! • D. 34 60 26 30 68 38 31 75 44 38 85 47 37 69 32 T. D. 53 66 13 43 69 26 38 72 34 38 72 34 42 68 26 A. K. 37 63 26 47 67 20 39 70 31 43 78 35 44 63 19 T. B. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --R. J.v'i . 29 65 36 44 69 25 4o 69 29 33 66 33 46 59 13 A. R. 4o 61 21 43 65 22 42 74 32 62 84 22 65 76 11 D. F . 65 77 12 60 75 15 45 78 33 47 80 33 43 59 16 R. L. 61 68 7 48 63 15 38 72 34 26 79 53 53 71 18 H. G. 40 63 23 33 62 29 34 77 43 45 81 36 42 65 23 I. B. 47 71 24 48 64 16 47 66 19 4o 83 43 47 62 15 A. o. 32 58 26 28 61 33 28 66 38 37 72 35 44 63 19 c. B. 57 67 10 54 75 21 47 79 32 49 83 34 48 69 21 J. H. 4o 64 24 42 66 24 42 76 34 4o 74 34 31 59 28 s. s . 36 65 29 37 67 30 '-1-1 81 4o 41 78 37 30 67 37 H. s. 33 67 34 46 67 21 38 72 34 34 80 46 34 56 22 C. F . l-tj 57 14 27 63 36 45 51 6 39 59 20 39 46 7 
-1 , L . 34 64 30 48 70 22 46 72 26 43 71 28 38 66 28 R, B. 42 71 29 4o 70 30 33 79 46 44 87 43 38 69 31 J . s. 35 64 29 32 67 35 43 74 31 39 80 41 37 64 27 
. c. 41 53 12 31 61 30 20 6o 4o 28 66 38 38 53 15 R. c. 42 59 17 38 68 30 39 7>1 36 48 ~n 33 39 57 18 H. K. 45 69 24 33 69 36 43 69 26 36 77 41 32 h4 32 s . T. 37 50 13 32 59 27 36 71 35 39 75 36 42 6o 18 R. A. 38 54 16 42 72 30 4o 76 5 44 81 37 38 6:? 24 j • B. 39 58 19 41 71 30 45 T5 28 38 77 39 33 68 35 T. K. 42 53 11 38 54 16 27 >::;>::; 28 35 51 18 42 54 12 A. l . 41 55 14 44 70 26 41 66 25 45 79 34 43 57 14 E. s. 37 68 31 41 67 26 34 67 33 37 80 43 41 54 13 
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Appendix A5. (concluded) 
Unit XI Unit XII Presson lA Presson 2A. 
-
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (32) (33) (34) <35) (36) (37) (3~) C39) (40) (41) (42) {43) 
B. E. 48 72 24 6o ~0 20 38 82 44 36 78 42 
R. L. 4o 74 25 63 73 10 22 75 53 30 69 39 L. F . 44 70 26 58 74 16 26 66 40 34 72 38 R. o. 41 69 28 63 76 13 16 72 56 30 71 41 A. P. 42 68 26 50 82 32 3 52 49 4 52 48 G. B. 43 63 20 49 72 23 10 54 44 17 41 24 
D. B. 41 65 24 52 69 17 13 54 41 "31=; 67 32 
... D. 36 66 30 26 6q 42 10 56 46 12 '50 38 T. D. 38 62 24 42 67 25 25 53 2~ 32 5h 24 
A. K. 43 67 24 50 75 25 15 62 47 16 47 31 T. B. 
-- -- -- -- -- ·- -- -- -- -- -- --R. 
' · 
47 54 7 53 70 17 20 58 38 32 5~ 26 
A. R. 48 75 27 58 85 27 15 48 33 13 5g 45 D. F. 39 67 28 51 74 23 29 77 48 40 76 36 R. L. 24 56 32 42 74 32 28 63 35 3Q tift 29 H. G. 39 62 23 51 69 18 8 55 47 10 50 4o 
I. B. 39 62 23 50 70 20 16 64 48 27 73 46 A. o. 45 64 19 46 71 25 10 61 51 14 50 36 
c. B. 44 66 22 59 71 12 34 63 29 51 71 20 J. H. 26 49 23 50 71 21 28 71 43 30 73 43 s . s . 41 71 30 40 73 33 10 44 34 13 46 33 
H • . S. 28 52 24 45 70 25 25 47 22 24 55 31 C. F. 34 50 16 50 63 13 13 37 24 15 47 32 
1"1 , L. 29 58 29 43 70 27 13 57 44 17 48 31 R. B. 36 68 32 54 79 25 16 66 50 23 65 42 J . s. 4o 61 21 49 67 18 16 49 33 17 46 29 
r•l . c. 23 55 32 37 58 21 9 41 32 13 34 21 R. " 41 57 16 46 63 17 6 4o 34 25 47 22 "' • H. K. 31 62 31 45 72 27 15 4o 34 18 59 41 s. T. 43 63 20 50 63 13 13 44 31 14 57 33 R. A. 3g 66 27 50 71 21 20 41 21 22 51 29 
. B. 34 63 29 44 60 16 7 53 46 10 44 34 T. K. 33 l=i8 25 48 6o 12 13 39 26 16 3ll: 22 A. 
' · 32 62 30 46 68 22 16 53 37 25 !=)~ 33 E. s. 4o 63 23 41 59 18 15 45 30 16 62 46 
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Appendix A6. Initial Scores (1), Final Scores (2), and Gains, Made 
by Each Pupil in the Heterogeneous High Groun on All 
Tests in the First ~xperiment. 
Unit I Unit II Unit III Unit IV Unit V 
• ame 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16) 
.B. _-r. 58 ~2 24 48 7P> 30 3~ 83 45 42 75 33 63 78 15 
s . .B. 49 go 31 31 46 75 29 84 55 46 69 23 50 73 23 
. . t-. 29 81 52 4o 80 4o 13 90 77 52 76 24 54 83 29 
?. s. 12 64 52 23 57 34 0 43 43 43 57 14 33 57 24 J. w. 49 86 37 55 ~5 30 23 fl-7 64 5~ 77 19 66 77 11 
.B. F. 34 72 38 35 56 21 18 65 47 43 56 13 36 6o 24 
s. R. 18 79 61 15 73 58 16 8() 64 42 71 29 57 79 22 
R. G. 20 63 43 36 47 11 15 44 29 38 45 7 32 49 17 F. D. 3g S':O 41 44 80 36 32 PO 48 49 73 24 50 75 25 F. . 17 71 54 '>7 72 35 8 71 63 45 63 18 48 65 17 
L. T. 17 63 46 28 66 38 14' 66 52 41 71 30 42 64 22 
L, D. 9 73 64 2P 76 48 12 77 65 4o 69 29 111 67 16 
R. D. 49 74 25 50 69 19 42 63 21 30 60 30 51 58 7 
.cl . H . 28 72 44 21 55 34 14 71 57 50 63 13 42 62 20 
,, . 
'' • 28 58 30 34 57 23 14 5'1 41 31 49 18 44 s~= 11 G. c. . -
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-1 , P. 17 72 55 27 62 35 11 71 6o 43 63 20 41 51 10 
D. s. 30 fa )9 34 h2 28 9 57 4~ 49 t:;g g ";2 I)Sl' 6 ..1' 
H. A. 22 ~0 58 33 81 l.J:~ lg 8g 69 41 69 28 '16 T3 17 J. .B . 14 64 110 16 57 41 9 49 4o 35 64 29 33 52 19 
. c. 25 63 38 -+F 6') 19 llj 65 110 47 55 ~ 
"'' 
57 4 A. .B. 21 65 44 20 76 56 18 68 50 35 60 25 47 5S g 
L. D. 21 74 53 30 65 35 12 65 53 41 62 21 4~ 61 13 
H. K. 1~ go 62 35 h5 30 23 75 52 41 69 28 38 65 27 
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Appendix A6. (continued) 
Unit VI Unit VII Unit VIII Unit IX Unit X 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) 
:S. N. 61 78 17 59 75 16 46 78 32 56 86 30 50 69 19 
s. :s. 52 67 15 57 76 19 48 77 29 50 ~5 35 45 65 20 M, K. 59 75 16 49 80 31 49 83 34 49 90 41 43 77 34 p. s. 36 50 14 42 60 18 35 61 26 35 64 29 38 59 21 
J. w. 68 74 6 57 75 18 45 82 37 57 88 31 59 77 18 B. F, 44 65 21 45 70 25 39 66 27 37 72 35 50 6o 10 
s. R. 49 66 17 46 69 23 41 79 38 52 88 36 42 70 28 R, G. 38 49 11 32 62 30 30 39 9 41 85 44 38 52 14 F, D. 45 69 24 42 74 32 45 80 35 4o 86 46 48 72 24 
F. W, 41 62 21 42 61 19 41 70 29 51 77 26 44 65 21 
L. T. 40 69 29 41 71 30 37 71 34 a~ 82 49 47 70 23 L. D. 38 63 25 5 73 28 38 80 42 89 42 49 69 20 
R. D. 45 61 16 45 70 25 43 62 19 41 76 35 45 55 10 E. H. 35 59 24 45 64 19 35 70 35 33 65 32 39 55 16 M. l . 37 57 20 32 62 30 45 53 8 35 62 27 4o 52 12 G. c. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --
-1 , P. 36 59 23 42 69 27 34 68 34 46 82 36 36 64 28 
D. s. 4o 52 12 39 60 21 47 57 10 41 65 24 45 56 11 H. A. 44 67 23 4~ 75 30 36 77 41 46 89 43 44 65 21 
J. B. 45 60 15 37 65 28 35 64 20 4o 78 38 37 59 22 E. c. 35 62 27 ~~3 68 25 36 66 30 37 70 33 42 67 25 A. B. 39 62 23 38 67 29 42 67 25 36 58 22 38 52 14 
L. D. 32 62 30 35 67 32 31 68 37 45 81 36 42 6o 18 
H. K. 34 63 29 33 69 36 36 76 4o 39 70 31 38 53 15 
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Appendix A6. (concluded) 
Unit XI Unit XII Presson lA Presson 2A 
Name .L c: llra1n .L 2 Gain 1 2 Ga1n 1 c lra1n 
(1) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) 
B. N. 46 l~ 24 61 79 18 ~l l~ 33 ~ 74 23 s. B. 44 25 56 77 21 38 82 38 
M. K. 46 75 29 59 84 25 22 85 63 33 87 54 
P. s. 36 57 21 48 65 17 5 31 26 10 37 27 
J. w. 4o 73 33 56 85 29 25 86 61 46 88 42 
B. F. 41 59 18 48 68 20 24 50 26 )2 54 22 
s. R. 44 64 20 51 78 27 15 69 54 10 60 50 
R. G. 39 51 12 34 63 29 6 38 32 12 33 21 
F. D. 38 72 34 57 79 22 33 65 32 33 68 35 
F. w. 51 61 10 61 67 6 13 58 45 11 57 46 
L. T. 43 64 21 52 81 29 13 54 41 23 69 46 
L. D. 39 78 39 6o 76 16 10 67 57 18 73 55 
R. D. 43 51 8 49 57 8 26 54 28 44 63 19 
"'? H. 41 54 13 50 65 15 10 51 41 19 58 39 ""• 
M. 1111, 34 46 12 45 63 18 17 33 16 23 4o 17 
G. c. -- -- -- -- -- -- -- -- -- -- -- --
M. P. 34 65 31 39 65 26 12 55 43 11 48 37 
D. s. 37 55 18 54 61 7 13 48 35 12 48 36 
H. A. 4o 67 27 57 82 25 10 72 62 25 64 39 
J. B. 34 69 35 38 74 36 10 45 35 9 46 37 
E. c. 38 59 21 55 73 18 17 50 33 24 48 24 
A. B. 35 56 21 45 59 14 13 56 43 19 44 25 
L. D. 45 55 10 46 57 11 11 59 48 19 61 42 
H. K. 37 63 26 39 71 32 8 55 47 13 68 55 
APPENDIX B 
GROUPING DATA FOR THE SECOND EXPERIMENT 
Key: x-1, Homogeneous High Group; y-1, Heterogeneous High Group. 
x-2, Homogeneous Middle Group; y-2, Heterogeneous Middle Group. 
x-3, Homogeneous Low Group; y-3, Heterogeneous Low Group. 
0, Not Used in the Experiment. 
Intelligence Place- Intelligence Place-
Name Q.uotient ment Name Quotient ment 
(1) (2) (3) (1) (2) (3) 
E. F. 142 y-1 
-1. D. 119 x-1 
D. s. 139 x-1 M. G. 119 y-1 
c. s. 138 0 D. H. 119 x-1 
G. D. 137 0 E. W. 119 y-1 
M. T. 135 x-1 B. B. 118 x-1 
w. s. 132 y- 1 J. P. 118 x-1 
B. B. 131 x-1 B. W. 118 x-1 
J. w. 131 x-1 R. A. 117 x-1 
E. K. 129 0 N. c. 117 0 
s. P. 128 x-1 P. c. 117 0 
H. P. 126 y-1 E. D. 117 x-1 
D. A. 125 x-1 B. D. 117 x-1 
T. H. 125 0 J. H. 117 y-1 
s. R. 125 x-1 J. M. 117 y-1 
c. A. 123 y-1 F. s. 117 0 
R. s. 123 x-1 "'I. c. 116 x-1 
R. M. 122 0 s. E. 116 0 
N. w. 122 y-1 W. K. 116 x-1 
R. K. 121 0 M. L. 116 0 
H. T. 121 y-1 W. R. 116 0 
R. A. 120 x-1 W. B. 115 y-1 
E. F. 120 0 H. c. 115 x-1 
R. F. 120 y-1 J. D. 115 0 0. H. 120 x-1 T. D. 115 0 
s. H. 120 y-1 F. F. 115 x-1 G. K. 120 0 J. J. 115 x-1 
D. N. 120 y-1 E. s. 115 x-1 B. L 120 0 s. T. 11a x-1 J. B. 119 y-1 D. A 11 x-1 
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Appendix B. (continued) 
I ntelligence Place- Intelligence Pla ce-
Name Q,uotient ment Name Q.uotient ment 
(1) (2) (3) (1) (2) (3) 
J. A. 114 0 R. W. 109 x-2 L. B. 114 y-1 r-1. z. 109 y-2 
M. G. 114 x- 1 H. A. 108 0 
D. R. 114 y- 1 c. c. 108 x- 2 
P. A. 113 0 J. 1. 108 y-2 
A. G. 113 x- 1 v. M. 108 0 
I. G. 113 y- 1 D. M. 108 x-2 
B. R. 113 0 A. o. 108 y- 2 
D. A. 112 x-1 E. A. 107 y-2 
111 . D. 112 x-1 H. B. 107 0 
K. G. 112 x- 1 H. c. 107 0 
H. G. 112 y-1 o. D. 107 x-2 
R. K. 112 0 R. D. 107 0 
c. 1. 112 x-1 J. J. 107 y-2 
v. L. 112 0 G. M. 107 y-2 
E. P. 112 x-1 F. A. 106 x-2 
E. s. 112 0 G. B. 106 x-2 
T. B. 111 y-1 v. B. 106 y-2 
L. B. 111 y-1 D. E. 106 0 
H. B. 111 X•l 0 H. 106 x-2 
A. B. 111 y-1 J. K. 106 x-2 
L. c. 111 y-1 R. K. 106 y-2 
T. G. 111 x-1 J. 1 . 106 0 
B. L. 111 0 c. M. 106 x-2 
D. 1. 111 0 J. P. 106 x-2 
R. M. 111 0 H. s. 106 0 
E. 0 . 111 0 E. T. 106 y-2 
L. A. 110 x-2 D. B. 105 x-2 
"'l . A. 110 y-2 J. R. 105 0 
R. K. 110 x·2 o. s. 105 x-2 
J. K. 110 x-2 w. W. 105 y-2 
M. P. 110 y-2 1'1 . A. 104 x-2 
R. s. 110 x-2 R. B. 104 y-2 
W. VI. 110 x-2 0. c. 104 x-2 
u. B. 109 0 E. G. 104 0 
E. B. 109 y-2 B. H. 104 0 
M. F. 109 x-2 A. M. 104 x-2 
G. G. 109 0 J. N. 104 y-2 
G. P. 109 x-2 D. F. 103 0 
E. s. 109 y-2 D. H. 103 y-2 
N. s. 109 0 F. H. 103 x-2 
w. s. 109 x-2 R. H. 103 x-2 
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Appendix B. (continued) 
Intelligence Place- Intelligence Place-
Name Q.uotient ment Name Q.uotient ment 
(1) (2) (3) (1) (2) (3) 
D. M. 103 0 B. M. 98 x-3 H. >1. 103 x-2 J. P . 98 0 J. P. 103 x-2 E. s. 98 y-3 N. P. 103 0 M. E. 97 x-3 L. A. 102 x-2 J. F. 97 y-3 c. B. 102 x-2 J. J. 97 y-3 R. B. 102 y-2 I. 97 x-3 J. K. 102 0 c. s. 97 y-3 v. M. 102 x-2 A. s. 97 y-3 L. P. 102 y-2 G. T. 97 0 c. c. 101 0 L. F. 96 x-3 E. D. 101 x-2 M. G. 96 0 V. D. 101 x-2 E. N. 96 0 B. D. 101 0 M. s. 96 0 
c. H. 101 y-2 M. w. 96 x-3 M. H. 101 x-2 E. B. 95 y-3 E. H. 101 0 L. D. 95 x-3 L. J. 101 y-2 F. F. 95 0 F. L. 101 x-2 A. G. 95 x-3 R. M. 101 y-2 J. K. 95 x-3 M. o. 101 0 H. L. 95 y-3 A. 0. 101 x-2 A. L. 95 x-3 J. R. 101 y-2 J. M. 95 x-3 J. s. 101 0 K. M. 95 x-3 M. s. 101 Q I. R. 95 0 
V. s. 95 x-3 G. B. 100 x-3 F. w. 95 y-3 L. ~. 100 x-3 R. J. 94 0 s. Y. 100 Y-3 
-w. 0. 94 0 J. H. 100 Y-3 H. B. 93 y-3 G. B. 99 x-3 w. c. 93 x-3 R. c. 99 x-3 s. P. 93 x-3 N. c. 99 0 M. s. 93 y-3 E. F. 99 0 B. T. 93 y-3 E. L. 99 0 s. P. 92 0 N. L. 99 0 F. s. 92 x-3 P. .&.•1. 99 x-3 l'-1, B. 91 y-3 M. o. 99 x-3 K. L. 91 x-3 D. P. 99 x-3 H. T. 91 0 R. R. 99 0 G. K. 90 y-3 E. B. 98 x-3 R. P. 90 y-3 L. J. 98 y-3 c. c. ~9 0 R. L. 98 y-3 F. c. x-3 
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Appendix B. (concluded) 
Intelligence Place- Intelligence Place-
Name Q.uotient ment Name Q.uotient ment 
(1) (2) (3) (1) (2) (3) 
A. r-1. 89 y-3 M. N. 83 0 
R. T. 89 0 F. c. 82 x-3 
K. z. 89 y-3 H. P. 82 y-3 
!Ill. 88 x-3 ,llj . W. 82 0 
R. c. 87 x-3 A. P. 81 x-3 
s. >1. 87 0 H. s. 81 x-3 
H. T. 87 x-3 A. L. 76 0 
M. A. 86 y-3 L. B. 76 x-3 
W. s. 86 0 L. P. 76 y-3 
E. T. 86 x-3 P. o. 73 y-3 
s. H. 83 x-3 Range 73-142 
1"1. K. 83 x-3 Mean 106.10 
Standard 
Deviation 12.25 
I 
APPENDIX C 
ORIGINAL TEST DATA FOR THE SECOND EXPERIMENT 
Appendix C1. Initial Scores (1), Fin 1 Scores (2), and Gains, Made 
by Ea.ch Pupil in the Homogeneous Low Group on All Tests 
in the Second Experiment. 
Unit I Uni t II Unit III Unit IV 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (2) <a1 (4) (5) (6) (7) (8) (~4 (10) (11) (12) (13) G. B. 11 32 22 52 30 3 61 34 52 18 
L. W. 17 55 38 15 60 45 7 64 57 39 49 10 G. B. 11 50 39 21 57 36 4 6 57 24 52 28 R. C. 30 39 9 28 46 18 27 51 24 30 a~ 4 P, M. 16 48 32 11 54 43 4 51 47 22 23 M, o. 24 45 21 29 50 21 15 46 31 28 43 15 D. P. 17 51 34 19 54 35 10 64 54 29 48 19 E. B. 11 50 39 15 42 27 7 44 37 21 32 11 
B. M. 10 54 44 12 51 39 6 50 44 24 50 26 
M. E. 15 63 48 10 4e 38 3 55 52 26 6q 42 
I. R. 18 44 26 31 41 10 12 56 44 33 38 5 L. F. 7 47 4o 8 62 54 4 68 64 7 57 50 
!if . w. 16 4o 24 12 55 43 11 58 47 28 47 19 L. D. 16 62 46 23 57 34 19 69 50 30 57 27 A. G. 13 44 31 20 50 30 13 55 42 38 47 9 J. K. 10 55 45 18 56 38 5 50 45 34 54 20 A. L. 9 46 37 0 43 43 0 36 36 24 38 14 
J. . 19 46 27 14 56 42 3 62 59 24 56 32 K, M, 14 45 31 11 49 38 14 56 42 4o 47 7 
v. s. 14 44 30 27 4o 13 12 46 34 33 28 -5 
w. c. 28 51 23 26 53 27 28 47 19 35 50 15 
s . P. 13 54 41 14 55 41 5 62 57 30 51 21 F. s. 9 48 39 18 47 29 13 57 44 36 43 7 K. L. 18 47 29 17 54 37 4 52 48 17 51 34 
F. c. 9 61 52 3 49 46 4 65 61 30 56 26 
M. l , 9 55 46 7 50 43 2 59 57 26 48 22 R. c. 13 56 43 12 52 4o 7 53 46 4o 55 15 H. T. 16 52 36 15 57 42 5 58 53 28 54 26 E. T. 16 52 36 16 49 33 9 61 52 21 50 29 
s . H. 6 49 43 13 58 45 7 53 46 34 31< 4 M. D. 6 44 38 2 46 44 2 37 35 23 6o 37 F. c. 9 50 41 6 38 32 4 6o 56 37 54 17 A. "0 6 50 44 10 48 38 
-- -- -- -- -- --
.... 
H. s. 19 46 27 20 50 30 13 69 56 24 48 24 L. B. 7 52 45 g 43 35 2 41 39 32 37 5 
- 225 -
226 
Appendix C1. (continued) 
Unit V Unit VI Unit VII Unit VIII 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) 
G. B. 36 62 26 29 48 19 4o 63 23 36 53 17 
r .. w. 29 56 27 24 44 20 49 58 9 28 59 31 G-. B. 18 4o 22 33 55 22 38 52 14 32 57 35 R. c. 33 44 11 31 41 10 35 43 8 33 52 19 P. M. 36 50 14 30 48 18 44 54 10 24 59 35 M. o. 25 43 18 34 43 9 42 57 15 35 45 10 
D. P. 36 44 8 30 49 19 38 63 25 25 58 33 E. B. 39 a~ 14 25 38 13 30 51 21 28 57 29 B. M. 32 15 33 52 19 48 58 10 35 49 14 M. E. 29 55 26 23 55 32 22 62 4o 32 54 22 
I. R. 4o 39 -1 33 30 -3 38 49 11 21 51 30 
L. F. 7 56 49 32 57 25 4o 62 22 25 62 37 M. W. 28 48 20 26 42 16 29 53 24 36 47 11 
L. D. 44 53 9 37 53 16 36 59 23 33 61 28 
A. G. 32 51 19 34 47 13 41 58 17 28 47 19 
J. K. 43 58 15 39 48 9 41 55 14 31 55 24 A. L. 32 43 11 36 37 1 42 51 9 29 52 23 
J • M. 33 46 13 28 47 19 34 49 15 33 65 32 
K. M. 24 42 18 28 45 17 35 52 17 29 49 20 
v. s. 31 37 6 34 49 15 4o 53 13 34 47 13 
w. c. 36 47 11 4o 53 13 45 60 15 32 48 16 
S. P. 37 45 8 32 1)0 18 29 61 32 30 59 29 F. ~ 34 41 7 32 56 24 36 48 12 32 51 19 .... 
K. r. . 27 44 17 11 47 36 30 6o 30 35 4g 14 
F. c. 4o 51 11 34 52 18 44 65 21 31 58 27 
M. ~ . 29 41 12 30 53 23 39 50 11 38 56 18 
R. c. 24 51 27 -- -- -- -- -- -- -- -- --H. T. 27 56 29 32 55 23 33 59 26 26 52 26 
E. T. 33 60 27 23 58 35 31 62 30 32 59 27 
s. E. 36 47 11 33 44 11 36 58 22 37 49 12 
. K. 20 44 24 28 44 16 38 44 6 28 51 13 
F. c. 35 61 26 23 54 31 37 55 18 25 55 30 A. P. 
-- -- -- -- -- -- -- -- -- -- -- --H. s. 34 62 28 23 51 28 27 53 26 37 47 10 
1. B. 28 33 5 24 35 11 36 52 16 30 42 12 
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Appendix Cl. (continued) 
Unit I X Unit X Unit XI Unit XII 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) 
G. E. 35 57 22 34 61 27 25 63 38 35 62 27 
L. w. 24 56 32 24 63 39 30 56 26 46 65 19 G. E, 33 41 8 32 6o 28 28 47 19 34 59 25 R. c. 32 49 17 38 51 13 31 48 17 44 63 19 
P. M. 34 67 33 41 64 23 29 59 30 41 64 23 M, o. 4o 58 18 36 53 17 36 53 17 41 50 9 D. P. 31 62 31 25 
a§ 28 26 50 24 36 62 26 E. E. 30 46 16 42 1 31 47 16 4g 61 13 E. '. 30 56 26 35 52 17 29 46 17 33 57 24 
. . E. 35 58 23 34 50 16 27 51 24 4o 54 14 
I. R. 33 51 18 33 48 15 31 54 23 43 53 10 
L. F. 41 6o 19 4o 60 20 32 55 23 42 6o 18 
4. I[ . 28 57 29 34 62 28 33 54 21 37 67 30 L. D. 29 62 33 35 60 25 34 56 22 45 67 22 
A. G. 28 44 16 43 54 11 32 49 17 47 57 10 J. K. 39 65 26 31 56 25 31 55 24 44 71 27 A. L. 32 57 25 36 47 11 27 51 24 38 53 15 J . .r-1. 29 58 29 34 57 23 4o 57 17 38 68 30 
K. M. 36 4o 13 38 50 12 27 51 24 41 58 17 ./ 
v. s. 4o l.jg 8 39 51 12 34 44 10 -- -- --w. c. 33 53 20 41 50 9 41 51 10 39 60 21 
s. P. 31 62 31 24 32 8 -- -- -- 36 64 28 
F. S. 29 52 23 29 51 22 32 47 15 32 61 29 K. L. 31 59 28 35 47 12 19 55 36 33 55 22 F. C, 31 60 29 33 64 31 39 56 17 41 62 21 
.f. l , 23 63 4o 32 54 22 28 51 23 45 6o 15 R. c. 
-- -- -- -- -- -- -- -- -- -- -- --H. T. 24 62 38 30 60 30 30 61 31 39 71 32 E. T. 37 65 28 27 6o 33 37 60 23 28 6a 41 
-' s. H. 4o 47 7 45 52 7 -- -- -- -- -- --M. K. 24 58 34 34 56 12 32 47 15 28 63 35 F. c. 30 68 38 34 62 28 29 46 17 32 69 37 A. P. 
-- -- -- -- -- -- -- -- -- -- -- --H. s. 34 49 15 34 55 21 29 53 24 37 48 11 L. E. 32 41 9 30 38 8 35 36 1 31 45 14 
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Appendix Cl. (concluded) 
Presson lA Presson 2A Ruch-Cossmann Cooperative 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (3g) (39) (40) (41) (42) (43) (44) (45) (46) (47) (48) (49) 
G. B. 14 34 20 15 41 26 7 37 30 4 49 45 
L. W. 12 43 31 27 59 32 5 34 29 3 41 38 G. B. 12 65 '53 18 38 20 7 45 38 6 52 46 R. c. 20 35 15 15 36 21 3 21 18 6 38 32 P. -1, 20 47 27 22 51 29 3 37 34 4 43 39 M. o. 10 46 36 15 48 33 13 34 21 8 50 42 D. P. 13 46 33 24 56 32 3 50 47 9 42 33 E. B. 10 59 49 15 53 38 5 60 55 2 73 71 B. -1 . 15 32 17 9 28 19 1 a~ 36 10 32 22 M. E. 16 37 21 15 47 32 1 42 6 47 41 
I. R. 13 33 20 17 38 21 10 26 16 9 39 30 L. F. 23 41 18 27 52 25 11 26 15 11 50 39 M. w. 17 4o 23 13 46 33 6 22 16 6 4'-1- 38 
L. D. p~ 47 32 17 62 45 14 50 36 11 64 53 ./ A. G. 21 43 22 12 42 30 7 26 19 5 32 27 J. K. 12 38 26 16 33 17 5 23 18 8 4~=; 37 ./ A. L. 1 22 21 9 54 45 1 32 31 5 36 31 J. M. 15 37 22 22 44 22 13 46 33 8 47 39 K. M. 15 34 19 17 44 27 10 24 14 8 43 35 v. s. 
-- -- -- -- -- -- -- -- -- -- -- --w. c. 18 l~4 26 29 48 19 9 22 13 22 49 27 
s. P, 4 1)0 46 12 51 39 2 49 47 4 55 51 F. s. 16 34 18 13 38 25 6 29 23 5 31=) 30 K. J". 18 31 13 17 52 35 9 36 27 1 30 29 F. c. 16 48 32 23 47 24 5 37 32 6 38 32 M, M. 20 41 21 22 48 26 5 29 24 4 32 28 R. c. 
-- -- -- -- -- -- -- -- -- -- -- --H. T. 9 43 34 14 52 38 1 43 42 3 4o 37 
l'<J . T. 13 57 44 12 52 4o 0 71 71 5 72 67 s. H. 
-- -- -- -- -- -- -- -- -- -- -- --
• K. 3 26 23 10 31 21 1 16 15 2 30 28 F. c. 15 42 27 12 54 42 2 33 31 4 60 56 A. P. 
-- -- -- -- -- -- -- -- -- -- -- --H. s. 17 28 11 12 44 32 5 53 48 6 63 57 L. B. 8 23 15 8 23 15 0 14 14 5 n 8 
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Appendix 02. Initial Scor es (1), Final Scores (2), and Gains, Made 
by Each Pupil in the Heterogeneous Low Group on All 
~ests in the Second Experiment. 
Unit I Unit II Unit III Unit IV 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 
J. H. 19 38 19 18 59 41 3 51 48 -- -- --
s. Y. 19 51 32 33 45 12 32 52 20 35 31 -4 
L. J. 24 50 26 
-- -- -- -- -- -- -- -- --R. L. g 52 44 13 41 28 3 62 59 22 54 32 
E. s. 36 72 36 43 57 14 13 64 51 32 63 31 
J. F. 19 67 48 21 58 37 11 67 56 35 44 9 J. J. 10 56 46 4 53 49 0 58 58 34 56 22 
c. s. 24 47 23 29 42 13 9 30 21 29 44 15 
A. s. 16 64 48 35 52 17 6 61 55 36 43 7 E. B. 32 38 6 29 37 g 36 4o 4 -- -- --H. L. 11 49 38 
2a 
36 31 7 51 44 31 41 17 
F. w. 12 53 41 39 15 4 45 41 33 63 30 H. B. 11 55 44 7 41 34 3 53 50 31 37 6 M, s. 17 61 44 34 53 19 6 53 57 35 37 2 B. T. 24 71 47 31 71 4o 10 82 72 4o 57 17 M. B. 25 6o 35 39 50 11 25 70 45 44 55 11 G. K. 22 45 23 7 55 48 4 63 59 39 52 13 R. P. 5 56 51 28 49 21 1 43 42 32 41 9 A. M. 14 65 51 26 48 22 14 63 49 36 56 20 
K. z. 
-- -- --
31 44 13 23 47 24 38 35 -3 
! • A. 8 56 48 6 4o 34 
-- -- -- -- -- --H. P. 8 52 44 9 52 43 1 38 37 33 41 g 
L. P. 8 39 31 12 49 37 2 33 31 24 37 13 P. o. 41 48 7 30 64 34 20 77 57 24 43 19 
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Appendix C2. (continued) 
Unit V Unit VI Unit VII Unit VIII 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (14) (15) (16) (17) (1 8) (19) (20) (21) (22) (23) (24) (25) 
J. H, 
-- -- -- -- -- -- ~~ 50 20 33 41 8 s. y. 37 45 8 33 56 23 5"' 12 37 46 9 
L. J. 
-- -- -- -- -- -- -- -- -- -- -- -R. L, 30 57 27 30 49 19 39 50 11 a~ 48 9 E. s. 53 67 14 37 66 29 36 72 36 74 33 
J. F. 43 50 7 36 43 7 42 53 11 31 56 25 
J. J. 41 54 13 37 54 17 37 59 22 38 58 20 
c. s. 29 46 17 30 52 22 34 50 16 30 4g 18 
A. s. 35 53 18 29 56 27 31 57 26 36 6o 24 
E. B. 
-- -- -- -- -- -- -- - -- -- -- --H. L, 25 39 14 26 43 17 38 58 20 29 44 15 
F. 'N, 31 63 32 25 45 20 41 55 14 28 46 18 
H. B, 36 46 10 38 52 14 42 45 3 35 52 17 
M. s. 42 42 0 31 50 19 28 55 27 27 57 30 
B. T, 42 72 30 32 75 43 47 66 19 34 66 32 
M. B. 50 50 0 4o 54 14 45 59 14 39 52 13 
G. K. 34 42 8 31 52 21 36 50 14 34 50 16 
R. P, 28 50 22 18 39 21 22 47 25 21 47 26 
A. M. 31 61 30 32 51 19 34 69 35 30 64 34 
K. z. 35 4o 5 36 45 9 43 42 -1 37 45 8 
1'-1, A. 37 36 -1 31 38 7 42 62 20 28 46 18 
H. P. 22 51 29 31 42 11 35 48 13 28 48 20 
L, P. 33 49 16 2 36 34 33 56 23 21 37 16 
P. 0, 32 44 12 26 46 20 29 65 36 38 62 24 
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Appendix C2. (continued) 
Unit IX Unit X Unit XI Unit XII 
Na..rne 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) 
J . H. §a 4o 7 27 47 20 31 47 16 ~~ 64 29 s. Y. 6o 26 38 52 14 29 55 26 66 23 
L. J. 
-- -- -- -- -- -- -- -- -- -- -- --R. L. 33 6o 27 43 54 11 29 46 17 38 6o 22 
E. s. 36 63 27 32 67 35 29 67 38 30 ~~ 35 J. F. 37 49 12 34 51 17 31 42 11 46 18 
J. J. 32 67 35 31 59 28 28 49 21 42 64 22 
c. s. 35 53 18 27 38 11 -- -- -- 28 58 30 
A. s. 38 58 20 4o 54 14 38 52 14 39 63 24 
E. B. 
-- -- -- -- -- -- -- -- -- --
-- --
H. L. 25 64 39 33 50 17 36 ~§ 17 37 65 28 F. W. 32 48 16 33 59 26 28 21 4o F8 28 
H. B. 35 55 20 33 ~~ 22 34 53 19 45 59 14 ,·4 . s. 34 64 30 38 4 26 56 30 4o 62 22 
B. T. 42 75 33 41 70 29 43 60 17 48 73 25 
M, B. 35 61 26 43 53 10 33 56 23 47 66 19 
G. K. 33 65 32 38 57 19 29 42 13 4g 67 19 
R. P. 21 45 24 34 55 21 27 57 30 47 70 23 
A. ;.1 , 28 56 28 32 57 25 22 45 23 43 70 27 
K. z. 23 39 16 39 48 9 32 54 22 46 59 13 
M. A. 19 54 35 4o 52 12 31 47 16 35 52 17 
H. P. 23 48 25 34 50 16 28 55 27 36 72 36 
.L. P. 21 56 35 29 59 30 26 47 21 28 55 27 
P. o. 30 6o 30 27 64 37 34 38 4 35 72 37 
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Appendix 02. (concluded) 
Presson 1A Presson 2A Ruch-Cossmann Cooperative 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (38) (39) (40) (41) (42) (43) (44) (45) (46) (47) (48) (49) 
.J. H. 13 46 33 18 24 6 2 32 30 6 24 18 
s. Y. 14 29 15 20 43 23 13 43 30 5 59 54 L. J. 
-- -- -- -- -- -- -- -- -- -- -- --R. L. 8 31 23 15 37 22 2 31 29 4 32 28 E. s. 39 6o 21 25 56 31 16 54 38 15 57 42 J. F. 12 37 25 22 41 19 14 25 11 13 38 25 J. J. 16 35 19 18 37 19 6 31 25 7 38 31 c. s. 14 29 15 23 33 10 6 15 9 6 14 8 A. s. 8 24 16 10 4o 30 4 2?: 24 5 45 4o E. B. 
-- -- -- --
-- -- -- -- -- -- -- --H. L. 9 81 72 10 28 18 1 31 30 5 37 32 F. w. 8 24 16 10 42 32 13 33 20 7 77 70 H. B. 12 67 55 15 26 11 11 26 15 6 49 43 M. s. 21 29 8 21 39 18 4 30 26 6 71 65 B. T. 33 65 32 31 64 33 14 53 39 11 74 63 M. B. 27 47 20 38 51 13 11 45 34 20 59 39 G. K. 15 74 59 21 54 33 6 69 63 5 79 74 R. P. 9 37 28 8 34 26 6 21 15 1 42 41 A. JVJ , 15 68 53 19 22 3 5 59 54 4 30 26 K. z. 18 37 19 25 38 13 10 36 26 3 32 29 
!'<! , A. 10 27 17 14 30 16 4 23 19 3 19 16 H. P, 9 29 20 13 38 25 5 27 22 1 38 37 L. P. 10 15 5 8 25 17 10 14 4 3 10 7 P. o. 6 52 46 17 17 0 5 60 55 10 62 52 
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Appendix 03. Initial Scores (1), Final Scores (2), and Gains, Made by 
Each Pupil i n the Homogeneous Middle Group on All Tests 
in the Second ~xperiment. 
Unit I Unit II Unit III Unit IV 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (2) <~£ (4) (5) (6) (7) (~4 '~6 (10) (ll) (12) (13) L. A. 16 45 13 63 50 ~i 32 55 23 R. K. 12 52 4o 21 53 32 8 4§ 29 51 22 
J. K. 20 64 44 14 63 49 9 73 64 29 53 24 
R. S . 38 63 25 4o 6o 20 52 63 11 42 51 9 
W. W. 14 67 53 14 59 45 4 67 63 25 53 28 
1'-1. F. 32 39 7 24 61 37 18 53 35 46 51 5 
G. P. 11 65 54 4 60 56 2 57 55 26 49 23 
W. s. 38 64 26 35 55 20 6 70 64 37 50 13 
R. W. 22 65 43 16 57 41 7 64 57 27 56 29 
c. c. 22 48 26 31 58 27 11 63 52 39 59 20 
D. M. 17 61 44 12 59 47 10 60 50 35 46 11 
o. D. 16 68 52 19 53 34 3 58 55 23 6o 37 
F. A. 26 50 24 22 42 20 10 55 45 35 49 14 
G. B. 10 72 62 22 62 4o 4 65 61 14 50 36 
P. H. 22 51 29 26 56 30 11 52 41 38 53 15 
J. K. 21 66 45 26 66 4o 22 60 38 34 55 21 
c. M. 12 65 53 8 50 42 0 50 50 28 49 21 
J. P. 26 71 45 9 -- -- -- -- -- -- -- --
D. B. 30 50 20 26 46 20 28 51 23 30 38 8 
o. s. 3 fi5 62 10 61 51 3 79 76 33 5Q 26 
M. A. 23 52 29 16 59 43 13 71 58 25 49 24 
o. c. 30 71 41 35 57 22 21 66 45 33 51 18 
A. 1.'1 , 24 43 19 19 49 30 5 57 52 36 47 11 
F. H. 7 44 37 21 50 29 6 44 38 35 41 6 
R. H. 9 57 48 28 53 25 4 47 43 31 41 10 
H. M. 10 39 29 7 46 39 g a~ 45 24 43 19 J. P. 20 56 36 22 30 g 4 38 22 27 5 
L. A. 11 55 44 6 53 47 4 60 56 22 55 33 
c. B. 16 58 42 28 49 21 16 63 47 33 ~I=) 22 
V. M. 26 61 35 12 51 39 6 48 42 33 46 13 
E. D. 31 49 18 42 57 15 ll 48 37 32 43 11 
v. D. 11 56 45 24 50 26 3 46 43 39 46 7 
M. H. 5 46 41 19 50 31 3 48 45 30 50 20 
F. L. 15 70 55 17 68 51 2 72 70 33 58 25 
A. o. 27 42 15 29 4o 11 4 49 45 4o 46 6 
Appendix C3. (continued) 
-
Unit V Uni t VI Unit VII Unit VIII 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) 
L. A. 34 62 28 32 59 27 35 66 31 27 63 36 
R. K. 29 54 25 30 55 25 34 56 22 34 67 33 
J. K. 35 62 27 33 56 23 53 67 14 37 70 33 
R. S, 47 66 19 48 65 17 63 64 1 38 62 24 
w. w. 34 53 19 39 49 10 45 70 25 32 63 31 
M. F. 30 48 18 33 44 11 37 58 21 27 49 22 
G. P. 22 61 39 26 64 38 a~ 69 37 29 63 34 w. s. 45 66 21 23 61 38 62 19 35 58 23 
R. W. 36 65 29 33 45 12 37 66 29 38 62 24 
c. c. 41 62 21 27 51 24 37 55 18 38 52 14 
D. I • 15 4o 25 32 62 30 34 58 24 29 56 27 0. D. 36 78 42 25 34 9 42 57 15 29 53 24 
F. A. 26 55 29 32 63 31 37 57 20 21 54 33 G. B. 37 54 17 27 55 2~ 30 59 29 38 65 27 
P. H. 28 51 23 28 48 20 47 49 2 33 55 22 
J. K. 43 59 16 34 69 35 48 68 20 47 64 17 
c. M. 34 48 14 36 59 23 31 53 22 27 66 39 
J. P. 
-- -- -- -- -- -- -- -- -- -- -- --D. B. 46 41 
-5 20 42 22 50 56 6 4o 54 14 
o. s. 5~ 70 31 32 67 35 48 73 25 31 75 44 M. A. 54 20 32 46 14 37 51 14 33 55 22 
o. c. 52 57 5 31 53 22 47 6o 13 39 55 16 
A. M. 35 43 8 35 57 22 39 51 12 29 "'6 27 
F. H. 44 56 12 26 55 29 39 56 17 32 55 23 
R. H. 36 6o 24 33 56 23 41 61 20 35 48 13 
H. l'<i , 27 44 17 31 49 18 34 53 19 26 59 33 
J. P. 31 49 18 29 41 12 37 55 18 29 42 13 
• A. 36 49 13 26 49 23 27 a~ 30 38 64 26 c. B. 39 55 16 26 57 31 42 7 31 60 29 
v. . 31 58 27 31 61 30 41 46 5 34 55 21 E. D. 35 52 17 35 49 14 -- -- -- -- -- --v. D. 34 56 22 32 43 11 39 57 18 37 57 20 
14, H. 27 51 24 31 50 19 28 47 19 32 52 20 
F. L. 44 60 16 34 58 24 38 61 23 27 65 38 
A. o. 29 53 24 27 46 19 41 63 22 25 54 29 
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Appendix 03. (continued) 
Unit IX Unit X Unit XI Unit XII 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) 
L. A. ~a 66 23 38 68 30 a4 58 19 55 79 24 R. K. 70 26 51 56 5 61 17 3R 62 24 
J. K. 33 73 4o 44 64 20 30 62 23 50 67 17 R. s. 41 71 30 51 69 18 46 62 16 59 70 11 w. w. 44 47 3 27 50 23 30 61 31 ~~ 58 8 M. F. 37 61 24 38 53 15 43 49 6 56 8 
G. P. 24 62 38 33 55 22 24 58 34 26 66 4o 
w. s. 28 61 33 39 59 20 34 54 20 42 74 32 R. w. 35 66 31 38 6o 22 37 61 -24 34 72 38 
c. c. 31 51 20 34 49 15 34 50 16 44 62 18 
D. M. 35 66 31 37 60 23 4o 61 21 48 69 21 
o. D. 26 54 28 32 48 16 19 35 16 34 71 37 F. A. 35 65 30 37 56 19 28 55 27 27 61 34 G. B. 33 60 27 4o 56 16 28 54 26 46 76 30 
p. H. 4o 61 21 41 62 21 30 48 18 50 58 8 
J • K. 38 75 37 37 63 26 32 61 29 48 66 18 
c. '1. 29 75 46 32 58 26 25 61 36 31 76 45 J. P. 
-- -- -- -- -- -- -- -- -- -- -- --D. B. 38 54 16 39 49 10 35 45 10 50 64 14 
o. s. 35 70 35 42 73 31 42 69 27 49 76 27 M. A. 31 53 22 34 47 13 32 52 20 38 56 18 
o. c. 43 72 29 39 66 27 38 44 6 48 73 25 A. M. 22 55 33 24 48 24 38 49 11 45 65 20 F. H. 49 53 4 38 47 9 35 46 11 54 63 9 R. H. 38 73 35 37 50 13 35 51 16 4o 68 28 
H. M. 35 63 28 27 57 30 32 55 23 41 6o 19 J. P. 28 46 18 
-- -- -- -- -- -- -- -- --L. A.. 28 65 37 37 48 11 24 64 4o 36 59 23 c. B. 32 67 35 33 
a§ 26 26 57 31 42 67 25 v. M. 34 62 28 38 11 31 5g 28 4o 67 27 E. D. 
-- -- -- -- -- -- -- -- -- -- -- --v. D. 44 61 17 44 59 15 37 52 15 42 64 22 
J.f. H. 31 62 31 28 46 18 30 53 23 43 60 17 
F. L. 30 60 30 32 55 23 29 64 35 4o 67 27 A. O. 35 6o 25 31 51 20 31 51 20 31 60 29 
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Appendix C3. (concluded) 
Presson 1A Presson 2A Ruch-Cossmann Cooperative 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (38) (39) (40) (41) (42) (43) (44) (45) (46) (47) (48) (49) 
L. A. 19 43 24 29 53 24 13 45 32 18 52 34 
R. K. 21 35 14 21 37 16 8 39 31 5 48 43 J. K. 22 4o 18 22 ~~ 27 12 51 39 13 58 45 R. s. 42 61 19 44 20 32 4g 17 30 a~ 24 w. w. 21 44 23 25 46 28 5 39 34 6 37 M, F. 11 30 19 19 21 2 36 34 3 39 36 G. P. 20 47 27 28 42 14 7 33 26 10 55 45 \'I. s. 31 4g 18 38 55 17 23 53 30 27 48 21 
R. 
'"· 
15 36 21 29 48 19 9 39 30 15 58 43 
c. c. 23 43 20 21 60 39 9 4g 4o 13 74 61 D. M. 4 35 31 10 43 33 2 4g 47 3 30 27 
o. D. 23 36 13 29 50 21 6 37 31 13 64 51 F. A. 12 28 16 18 29 11 6 24 18 10 33 23 G. E. 10 35 25 17 51 34 6 4o 34 5 45 4o P. H. 11 29 18 10 23 13 4 28 24 3 4o 37 J. K. 20 51 31 44 47 3 19 47 28 25 53 28 c. M. 8 31 23 14 67 53 3 44 41 7 59 52 J. P. 
-- -- -- -- -- -- -- -- -- -- -- --D. E. 16 30 14 29 57 28 4 69 65 10 55 45 
o. s. 18 51 33 18 
a6 37 15 57 42 5 54 4g r-1. A. 18 39 21 19 21 6 56 50 17 39 22 o. c. 12 41 29 19 4o 21 8 36 28 9 54 45 A. M. 17 30 13 11 36 25 6 22 16 7 25 18 F. H. 10 41 31 16 52 36 5 26 21 6 50 44 R. H. 3 31 28 15 52 37 2 50 48 3 52 4g H. M. 16 34 18 7 44 37 4 29 25 2 43 41 J. P. 
-- -- -- -- -- -- -- -- -- -- -- --L. A. 18 42 24 15 39 24 2 33 31 7 42 35 c. B. 19 46 27 17 52 35 7 43 36 12 44 32 
v. . 14 32 18 17 41 24 7 60 53 4 6o 56 E. D. 
-- -- -- -- -- -- -- -- -- -- -- --v. D. 13 34 21 14 47 33 2 29 27 3 4g 46 M. H. 15 32 17 19 43 24 5 52 47 6 43 37 
F. L. 12 46 34 12 53 41 5 4) 38 5 53 48 A. 0, 18 23 5 17 32 15 9 16 7 4 23 19 
Appendix C4. Initial Scores (1}, Final Scores (2), and Gains, 
Made by Each Pupil in the Heterogeneous Middle Group 
on All Tests in the Second Experiment. 
Unit I Unit II Unit III Unit IV 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 
w. A. 4 61 a~ 5 62 57 2 68 66 33 ~a . P. 7 52 27 55 28 6 46 4o 28 
E. B. 25 62 37 20 44 24 20 69 49 41 55 
E. s. 29 64 35 26 61 35 8 72 64 35 6o 
.-1. z. 23 56 33 24 52 28 25 65 4o 35 45 
J. L. 
-- -- -- -- -- -- -- -- -- -- --
A. o. 16 69 53 30 56 26 34 65 a~ 30 49 E. A. g 61 53 16 58 42 11 ag 37 42 J. J. 29 44 15 19 l+o 21 3 43 24 44 
G. M. 16 44 28 11 47 36 3 46 43 30 43 
v. B. 19 65 46 
-- -- --
18 58 4o 31 45 
R. K. 16 56 4o 7 58 51 2 61 59 37 53 
E. T. 25 49 24 33 52 19 23 70 47 38 a§ 'll. ·1. 20 49 29 12 58 46 5 53 48 30 
R. B. 9 65 56 6 53 47 2 66 64 34 51 
J. N. 25 55 30 14 46 32 23 48 25 41 46 
D. H. 29 52 23 39 48 9 25 48 23 34 46 
R. B. 13 53 4o 10 
a+ 
44 5 63 58 33 48 
L. P. 12 51 3g 13 34 6 59 53 29 46 
c. H. 31 72 41 26 65 39 24 61 37 37 4o 
L. J. 5 57 52 24 51 27 9 46 37 37 39 R, M. 30 59 29 22 45 23 11 58 47 31 42 
J. R. 12 44 32 20 41 21 8 35 27 21 4o 
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Gain 
(13) 
10 
16 
14 
25 
10 
--
19 
5 
20 
13 
14 
16 
17 
19 
17 
5 
12 
15 
17 
3 
2 
11 
19 
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Appendix C4. (continued) 
Unit V Unit VI Unit VII Unit VII I 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) 
w. A. 43 58 15 35 52 17 46 59 13 29 66 37 
M. P. 35 53 18 19 43 24 24 57 33 26 53 27 
E. B. 33 50 17 29 48 19 32 60 28 36 63 27 
E. s. 35 6o 25 33 52 19 42 65 23 35 66 31 
M. z. 50 51 1 33 56 23 50 62 12 -- -- --J. L. 
-- -- -- -- -- -- -- -- -- -- -- --A. o. 29 55 26 32 53 21 39 55 16 28 55 27 
E. A. 37 57 20 27 50 23 4o 55 15 32 51 19 
J. J. 37 42 5 23 50 27 38 60 22 26 52 26 
G. M. 38 35 -3 28 56 28 42 59 17 24 54 30 
v. B. 43 52 9 23 54 31 34 55 21 27 50 23 
R. K. 32 4g 17 27 56 29 43 57 14 32 55 23 
E. T. 39 54 15 38 59 21 49 61 12 36 68 32 
,., . w. 29 42 13 36 52 16 29 55 26 39 51 12 
R. B. 38 61 23 29 53 24 33 59 26 36 74 38 
J. N. 37 41 4 38 44 6 35 52 17 32 49 17 
D. H. 36 46 10 37 46 9 44 63 19 32 54 22 
R. B. 27 51 24 29 46 17 45 58 13 32 55 23 
L. P. 31 46 15 31 58 27 29 56 27 31 53 22 
c. H. 43 60 17 39 51 12 53 6o 7 37 48 11 
L. J. 34 46 12 32 a~ 6 27 57 30 38 57 19 R. JJ. 29 45 16 34 10 34 55 21 30 54 24 
J. R. 27 52 25 23 51 28 29 61 32 25 51 26 
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Appendix C4. (continued) 
Unit IX Uni t X Unit XI Unit XII 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) 
w. A. 34 61 27 37 59 22 37 63 26 41 71 30 
M. P. 17 42 25 32 56 24 25 55 30 49 68 19 
E. B. 4o 51 11 43 55 12 38 64 26 44 62 18 
E. s. 36 72 36 45 54 9 31 6o 29 51 65 14 
.{ . z. 
-- -- --
38 64 26' 29 51 22 47 67 20 
J • L. 
-- -- -- -- -- -- -- -- -- -- -- --
A. O. 32 63 31 34 59 25 27 62 35 35 68 33 
E. A. 33 56 23 37 43 6 30 46 16 
-- -- --
J. J. 42 57 15 33 48 15 29 43 14 32 64 32 
G. M. 42 45 3 36 56 20 27 44 17 4o 6o 20 
v. B. 28 65 37 a~ 6o 29 32 a~ 23 42 61 ~~ R. K. 4o 67 27 60 13 34 13 37 71 
E. T. 39 66 27 38 59 21 34 69 35 46 69 23 
w. vr. 41 6o 19 32 58 26 29 55 26 39 61 22 
R. B. 38 75 37 32 61 29 30 65 35 33 72 39 
J. N. 29 64 35 35 ~3 18 30 
a§ 23 ~a 61 16 D. H. 32 46 14 43 53 10 35 10 55 1 
R. B. 35 54 19 26 48 22 31 44 13 41 60 19 
L. P. 4o 6o 20 41 56 15 28 45 17 39 64 25 
C. H. 30 66 36 41 57 16 35 57 22 52 63 11 
L. J. 30 55 25 38 a~ 18 36 a~ 16 41 57 16 R. M. 37 57 20 35 14 35 14 ae 64 34 J. R, 38 47 9 26 57 31 33 54 21 74 30 
Appendix C4. (concluded) 
Presson lA Presson 2A Ruch-Cossmann Cooperative 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (3~) (39) (40) (41) (42) (43) (44) (45) (46) (47) (48) (49) 
w. A. 15 44 29 11 46 35 2 48 46 4 44 4o 
J:vf, P. 17 37 20 22 43 21 5 20 15 7 44 37 
E. B. 26 36 10 17 50 33 7 41 34 10 41 31 
E. s. 21 34 13 24 53 29 19 4o 21 16 45 29 
M. z. 19 39 20 26 47 21 12 31 19 22 44 22 
J. L, 
-- -- -- -- -- -- -- -- -- -- -- --A. o. 20 35 15 24 48 24 10 62 52 7 44 37 
E. A. 
-- -- -- -- -- -- -- -- -- -- -- -J. J. 8 35 27 15 a~ 17 1 26 25 4 27 23 G-. M. 21 30 9 10 35 6 23 17 7 45 38 
v. B. 23 3g 15 30 53 23 5 34 29 9 52 43 R. K. 24 63 39 25 52 27 7 77 70 15 57 42 
E. T. 19 37 18 18 37 39 14 44 30 7 49 42 
w. w. 14 34 20 14 36 22 5 20 15 12 35 23 
R. B. 10 72 62 14 38 24 0 64 64 4 52 48 
J. N. 15 41 26 12 38 26 8 38 30 13 35 22 
D. H. 19 42 23 38 50 12 12 27 15 14 4o 26 
R. B. 14 35 21 15 4o 25 3 24 21 fl 35 27 
L. P. 15 32 17 16 38 22 6 37 31 6 39 33 
c. H. 25 47 22 39 53 14 19 28 9 21 50 29 
L. J. 5 32 27 3 37 34 0 a~ 38 0 30 30 R. M. 13 42 29 14 28 14 4 4o 0 43 43 
J. R, 21 33 12 18 43 25 2 23 21 5 33 28 
Appendix 05. Initial Scores (1), Final Scores (2), and Gains, Made 
by Each Pupil in the Homogeneous High Group on All 
Tests in the Second Experiment. 
Unit I Unit II Unit III Unit IV 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 
D. S. 18 62 44 22 46 24 22 55 33 42 52 10 
M. T. 7 71 64 32 63 31 4 65 61 37 48 11 
B. B. 20 75 55 13 62 49 11 78 67 35 64 29 J. l(f. 48 76 28 41 68 27 41 81 4o 43 75 32 
s. P. 46 60 14 39 49 10 43 59 16 36 56 20 
D. A. 19 65 46 18 66 48 23 70 47 22 62 4o 
s. R. 12 64 52 36 58 22 9 72 63 33 57 24 
R. s. 39 62 23 42 52 10 23 71 4g 35 55 20 R. A. 11 70 59 11 72 61 5 81 76 41 64 23 
o. H. 21 56 35 17 45 28 10 59 49 42 44 2 
M. D. 15 60 45 18 58 4o g 65 57 36 52 16 
D. H. 36 68 32 20 65 45 26 78 52 39 63 24 B. B. 10 66 56 11 57 46 18 61 43 33 61 28 
J. P. 19 6o 41 35 45 10 29 65 36 36 43 7 B. w. 6 67 61 25 54 29 6 68 62 28 68 4o 
R. A. ~a 48 35 28 39 11 7 52 45 31 43 12 E. D. 74 50 26 68 42 13 81 68 37 71 34 B. D. 7 51 44 14 57 43 7 54 47 25 49 24 
w. c. 25 65 4o 11 58 47 4 54 50 26 61 35 
i'i. K. 14 64 50 20 52 32 -- -- -- -- -- --H. c. 17 65 48 29 57 28 28 60 32 32 47 15 
F. F. 36 66 30 34 75 41 g 72 64 34 58 24 
J. J. 12 51 39 21 37 16 7 54 47 22 46 24 
E. s. 13 59 46 25 52 27 0 44 44 26 33 7 
s. T. 28 57 29 39 70 31 36 74 38 38 53 15 D. A. 12 60 48 33 52 19 11 6o 55 37 50 13 
t • G. 14 36 22 12 57 45 g 60 52 42 53 11 A. G. 8 4g 4o 21 45 24 g 53 45 37 39 2 D. A. 24 61 37 20 53 33 9 65 56 27 50 23 
. D. 21 69 48 20 68 48 10 75 65 32 64 32 
c. L. 14 73 59 23 63 4o 7 69 62 42 73 31 E. P. 24 49 25 32 39 7 31 a~ 24 30 32 2 K. G. 7 49 42 10 50 4o g 4o 36 54 18 
H. B. 6 63 57 14 68 54 5 59 54 20 51 31 
T. G. 35 67 32 29 48 19 31 64 33 33 51 18 
Appendix C5. (continued) 
Unit V Unit VI Unit VII Unit VIII 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) 
D. S. 46 59 13 ar 56 19 52 66 14 43 56 13 • T. 58 71 13 59 18 52 68 16 4o 70 30 
B. B. 54 67 13 31 62 31 50 72 22 31 71 4o 
J. 1r(. 66 72 6 51 70 19 54 66 12 48 74 26 
s. P. 26 56 30 41 46 5 46 64 18 35 52 17 
D. A. 52 67 15 35 62 27 49 73 24 43 72 29 
S. R. 44 65 21 35 47 12 44 67 23 38 60 22 
R. S. 46 66 20 37 56 19 48 69 21 4o 57 17 
R. A. 44 72 28 39 65 26 47 74 27 37 66 29 
o. H. 39 54 15 38 48 10 41 58 17 37 61 24 
M. D. 39 57 18 32 50 18 34 52 18 39 55 16 
D. H. 48 62 14 42 58 16 47 66 19 43 72 29 
B. B. 4o 61 21 28 64 36 47 60 13 42 56 14 
J. P. 49 66 17 29 48 19 46 63 17 36 61 25 
B. W. 45 67 22 28 58 30 4o 65 25 42 70 28 
R, A. 32 48 16 30 4o 10 38 59 21 26 47 21 
E. D. 47 71 24 44 65 21 52 66 14 37 73 36 
B. D. 36 57 21 22 59 37 20 58 38 26 65 39 
w. c. 38 66 28 27 55 28 35 65 30 37 52 15 
W. K. 36 54 18 29 48 19 ~§ 51 16 28 52 24 H. c. 45 64 19 32 60 28 69 24 33 58 25 
F. F. 51 69 18 43 5~ 15 55 66 11 45 65 20 
J. J. 25 52 27 12 50 38 :?4 59 35 -- -- --
E. s. 36 41 5 19 49 30 38 50 12 17 51 34 
s. T. 58 64 6 4o 56 16 46 63 17 39 67 28 
D. A. 32 56 24 29 59 30 43 64 21 5 61 56 
M. G, 48 56 8 36 54 18 37 51 14 31 71 4o 
A. G, 35 50 15 32 51 19 45 59 14 27 53 26 
D. A. 37 44 7 34 54 20 46 62 16 44 57 13 
M. D. 47 67 20 39 61 22 44 65 21 42 75 33 
C. L. 36 68 32 39 71 32 39 66 27 36 68 32 
E . P. 33 4o 7 29 45 16 34 55 21 37 56 19 
K. G. 33 53 20 32 49 17 46 53 7 28 52 24 
H. B. 41 65 24 24 58 34 38 62 24 33 70 37 
T. G. 34 61 27 38 61 23 50 56 6 35 50 15 
Appendix 05. (continued) 
Unit IX Unit X Unit XI Unit XII 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) (37) 
D. S. 43 62 19 51 61 10 38 50 12 50 59 9 
M. T. 38 6Q 31 39 58 19 42 58 16 54 66 12 B. B. 33 81 48 34 70 36 36 71 35 50 73 23 J . w. 54 82 28 59 71 12 54 72 18 56 79 23 S, P. 28 49 21 35 56 21 31 53 22 45 59 14 D. A. 35 78 43 35 70 35 48 71 23 49 67 18 S. R. 42 72 30 43 58 15 35 58 23 51 67 16 R. S. 43 60 17 51 63 12 33 59 26 58 70 12 R. A. 4o 71 31 4o 71 31 34 67 33 36 77 41 o. H. 32 50 18 38 6o 22 48 49 1 45 61 16 M. D. 38 65 27 34 49 15 38 63 25 U7 63 16 D. H. 35 63 28 55 65 10 37 61 24 45 65 20 B. B. 32 71 39 -- -- -- -- -- -- 39 68 29 J. p. 35 66 31 29 52 23 29 43 14 33 68 35 B. W. 4o 70 30 44 55 11 37 58 21 45 69 24 R. A. 39 62 23 33 58 25 27 52 25 42 58 16 E. D. 4s 81 33 38 63 25 39 67 28 a~ 81 24 B. D. 26 62 36 29 63 34 4o 49 9 67 19 w. c. 38 62 24 22 58 36 23 54 31 32 64 32 w. K. 29 67 38 34 59 25 27 50 23 32 62 30 H. c. 32 50 18 48 56 8 36 51 15 48 65 17 F. F. 38 79 41 45 64 19 44 63 19 56 69 13 J. J. 
-- -- --
38 48 10 16 51 35 36 66 30 E. s. 25 58 33 34 47 13 15 48 33 37 62 25 s. T. 43 73 30 46 65 19 47 58 11 55 79 24 D. A. 38 70 32 42 64 22 39 65 26 43 65 22 M. G. 52 66 14 35 63 28 31 58 27 52 63 11 A. G. 38 52 14 34 58 24 38 55 17 52 6o 8 D. A. 45 56 11 45 59 14 43 6o 17 54 69 15 M. D. 35 84 49 43 67 24 39 74 35 41 78 37 c. 1. 36 77 41 39 65 26 41 64 23 49 76 27 E. P. 32 48 16 28 55 27 31 41 10 38 60 22 K. G. 28 74 46 30 56 26 28 4g 21 29 63 34 H. B. 33 62 29 44 67 23 30 58 28 42 63 21 T. G. 37 67 30 48 57 9 45 48 3 48 60 12 
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Appendix C5. (concluded) 
Presson 1A Presson 2A Ruch-Cossmann Cooperative 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (38) (39) (40) (41) (42) (43) (44) (45) (46) (47) (48) (49) 
D. s. 13 43 30 28 56 28 9 44 35 13 59 46 
M, T. 24 48 24 17 39 22 11 53 42 18 45 27 
B. B. 12 45 33 29 62 33 8 53 45 18 67 4g 
J. w. 39 59 20 69 92 23 41 80 39 6o Fl 21 
s. P. 32 42 10 47 69 22 9 )0 21 28 60 32 
D. A. 16 43 27 28 59 31 11 43 32 17 58 41 
s. R. 9 53 44 24 5~ 31 9 47 38 8 59 51 R. s. 27 53 26 39 64 25 21 51 30 25 55 30 
R, A. 21 59 38 22 66 44 11 61 50 11 67 56 
o. H. i~ 30 11 20 42 22 g 20 12 4 29 25 t.f , D. 39 25 22 47 25 10 36 26 18 41 23 
D. H. 26 49 23 30 61 31 8 43 35 20 45 25 
B. B. 14 45 31 22 52 30 3 37 34 11 45 34 
J. P, 11 38 27 23 44 21 8 34 26 17 35 18 B. w. 19 48 29 19 49 30 7 26 19 13 53 4o R. A. 11 27 16 27 31 4 1 '?7 26 5 25 20 E. D. 30 6~ 35 42 76 34 18 83 65 36 78 42 
B. D. 11 36 25 16 4o 24 7 41 34 8 47 39 W. c. 18 32 14 32 43 11 9 21 12 7 26 19 
I . K. 14 a~ 24 16 43 27 9 32 23 5 35 30 H. c. 24 17 26 42 16 12 51 39 15 71 56 
F. F. 21 61 4o 43 71 28 21 63 42 33 65 32 J. J. 18 35 17 26 45 19 7 36 29 6 37 31 
E. s. 24 43 19 2~ 52 24 18 67 49 8 74 66 
s. T. 45 63 18 52 74 22 26 a~ 25 37 69 32 D. A. 18 48 30 15 42 27 7 38 15 55 4o M. G. 9 37 28 10 50 4o 4 56 52 2 42 4o A. G. 17 37 20 25 42 17 7 26 19 13 42 29 
D. A. 26 29 3 25 51 26 10 62 52 12 62 50 
M. D. 22 41 19 16 58 42 13 52 39 11 53 42 
c. L. 19 57 38 24 53 29 11 57 46 6 59 53 E. P. 18 30 12 22 39 17 -- -- -- -- - -K. G. 13 4o 27 12 46 34 4 41 37 5 33 28 H. B. 13 43 30 18 35 17 6 43 37 6 47 41 T. G. 22 39 17 36 47 11 21 48 27 21 46 25 
Appendix 06. Initial Scores (1), Final Scores (2), and Gains, Made 
by Each Pupil in the Heterogeneous High Group on All 
Tests in the Second Experiment. 
Uni t I Unit II Unit III Unit IV 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) 
E. F. 13 77 64 a~ 77 ~a 32 85 ja 53 79 26 w. s. 49 72 23 70 9 83 35 65 30 
H. P. 10 61 51 25 65 4o 8 57 49 . 39 52 13 
c. A. 2 70 68 4 63 59 2 70 68 33 56 23 
. w. 23 72 49 9 66 57 4 74 70 32 64 32 
H. T. 29 56 27 39 56 17 44 68 24 38 60 22 
R. F. 25 67 42 31 63 32 20 64 44 34 61 27 
s. H. 15 52 37 20 51 31 12 57 45 42 49 7 
D. N. 13 67 54 6 70 64 10 73 63 41 69 28 
J . B. 36 67 31 24 60 36 15 61 46 30 50 20 
1111. G. 30 61 31 25 63 38 18 69 51 37 39 2 
E. w. 14 62 48 24 56 32 6 49 43 35 49 14 
J. H. 24 51 27 12 54 42 2 49 47 32 4o. g 
J. M. 15 64 49 9 62 53 9 68 59 49 67 18 
\IJ. B. 27 63 a~ 31 58 27 29 54 25 42 48 6 L. B. 18 67 23 73 50 17 75 58 4o 69 29 
D. R. 30 57 27 30 66 36 18 63 45 48 63 15 
I. G. 27 47 20 29 54 25 13 46 33 33 46 13 
H. G. 31 76 45 29 69 4o 26 81 55 36 62 26 
T. B. 6 68 62 3 67 64 7 81 74 39 57 18 
L. B. 26 64 38 17 54 37 8 71 63 38 54 16 
A. B. 31 63 32 32 77 45 9 89 80 46 49 3 
L. c. 5 6o 515 14 59 45 3 71 68 33 55 22 
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Appendix 06. (continued) 
Unit V Unit VI Unit VII Unit VIII 
Naine 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) (24) (25) 
E. F. 58 75 17 58 72 14 6o 72 12 49 73 24 
w. s. 54 68 14 38 66 28 a~ 71 13 ae 75 25 H. P. 39 55 16 35 49 14 65 16 65 21 
C. A. 34 66 32 29 67 38 35 62 27 43 63 20 . 
N. W. 30 52 22 41 59 18 41 64 23 37 71 34 
H. T. 37 57 20 32 57 25 44 63 19 34 66 32 
R. F. 43 70 27 35 62 27 45 6l+ 19 44 66 22 
s. H. 43 50 7 32 57 25 44 64 20 30 57 27 D. N. 47 65 18 38 66 28 53 73 20 4o 68 28 J. B, 41 63 22 4o 48 8 47 55 8 43 60 17 M. G. 46 51 5 38 48 10 42 59 17 33 60 27 
'E . iv . 34 54 20 44 56 12 47 62 15 29 63 34 J. H. 30 47 17 4o 64 24 
-- -- -- -- -- --J. M. a~ 67 31 31 69 38 46 73 27 33 72 39 W. B. 63 18 30 47 17 42 58 16 30 56 26 
L. B. ~~ 72 18 48 70 22 51 69 18 4o 72 32 D. R. 70 29 42 60 18 45 62 · 17 35 64 29 I. G. 41 61 20 33 41 8 46 65 i~ 36 43 7 H. G. 45 69 24 46 68 22 59 73 41 75 34 T. B. 44 71 27 36 63 27 43 70 27 32 65 33 L, B. 37 59 22 33 51 18 43 58 15 30 62 32 
A. B. 4o 56 16 33 61 28 32 68 36 36 69 33 
1. c. 41 63 22 34 56 22 36 65 29 36 62 26 
Appendix C6. (continued) 
Unit IX Unit X Unit XI Unit XII 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (26) (27) (28) (29) (30) (31) (32) (33) (34) (35) (36) <37) 
E. F. 49 72 23 67 74 7 49 73 24 60 74 14 
~l . s. 49 73 24 42 70 28 4o 67 27 53 79 26 
H. P. 37 54 17 44 53 9 34 48 14 50 67 17 
C. A. 35 64 29 46 66 20 37 66 29 51 75 24 
N. W. 25 66 41 42 65 23 31 62 31 45 72 27 
H. T. 38 64 26 41 57 16 36 66 30 46 71 25 
R. F. 4o 64 24 31 66 35 35 72 37 53 79 26 
s. H. 33 53 20 33 51 18 37 64 27 
ai 61 7 D. N. 46 81 35 38 68 30 37 62 25 74 27 
J. B. 38 57 19 35 56 21 35 52 17 57 65 8 
M. G. 36 53 17 4o 50 10 34 54 20 4o 66 26 
E . w. 37 61 24 41 57 16 42 59 17 45 67 22 
J. H. 
-- -- -- -- -- -- -- -- -- -- -- --J. M, 28 73 45 26 69 43 25 68 43 52 70 18 
W. B. 
-- -- -- -- -- -- -- -- -- -- -- --L. B. 47 74 27 50 69 19 44 72 28 50 72 23 
D. R. 32 63 31 43 64 21 28 54 26 45 73 28 
I. G. 38 42 4 34 54 20 31 57 26 55 56 1 
H. G. 34 77 43 4o 70 30 38 73 35 61 74 13 
T. B. 39 56 17 4o 62 22 36 63 26 37 67 30 
L. B. 37 72 35 30 63 33 27 61 34 47 68 21 
A. B. 37 5g 22 33 64 31 29 61 32 42 72 30 
L. c. 50 59 9 43 57 14 39 62 23 38 68 30 
Appendix C6. (concluded) 
Presson lA Presson 2A Ruch-Cossmann Cooperative 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (38) (39) (40) (41) (42) (43) (44) (45) (46) (47) (48) (49) 
E. F. 33 68 35 51 78 27 24 65 41 28 79 51 
w. s. 4o 77 37 4o 60 20 25 55 30 29 67 38 
H. P. 10 33 23 14 37 23 12 46 34 10 42 32 
c. A. 5 52 47 16 56 4o 2 63 61 3 64 61 N. 'i. 21 59 38 30 52 22 17 58 41 14 67 53 H. T. 14 48 34 32 4o 8 9 49 4o 18 48 30 R. F. 21 46 25 19 47 28 16 52 36 10 63 53 
s. H. 21 44 23 25 47 22 10 37 27 9 50 41 D. N. 13 47 34 19 48 29 7 45 38 11 55 44 J. B. 32 42 10 37 54 17 15 44 29 35 66 31 
M. G. 24 45 21 32 53 21 8 43 35 20 54 34 E. ltl. 16 41 25 8 45 37 11 44 33 16 44 28 J. H. 
-- -- -- -- -- -- -- - -- -- -- --J. M. 16 57 41 26 54 28 2 68 65 11 67 56 
w. B. 
-- -- -- -- -- -- -- -- -- -- -- --L. B. 30 64 34 31 66 35 17 75 ~~ 18 72 54 D. R. 24 46 22 38 48 10 6 52 27 58 31 
I. G. 18 31 13" 27 37 10 14 25 11 19 37 18 
H. G. 27 62 35 39 71 32 29 65 36 10 70 6o 
T. B. 23 62 39 24 45 21 9 59 50 1 57 56 
L. B. 19 50 31 32 51 19 9 47 38 9 47 38 A. B. 24 61 37 39 42 3 14 4o 26 23 55 32 L. c. 12 4o 28 17 48 31 14 57 43 10 58 48 
APPENDIX D 
GROUPI~G DATA FOR THE THIRD EXPERIMENT 
Key: x- 1, Homogeneous High Group; y-1, Heterogeneous High Group. 
x-2, Homogeneous Middle Group; y- 2, Heterogeneous Middle Group. 
x-3, Homogeneous Low Group; y- 3, Heterogeneous Low Group. 
0, Not Used in the Experiment. 
Intelligence Place- Intelligence Place-
Name Q.uotient ment Name Q.uotient ment 
(1) (2) (3) (1) (2) (3) 
w. K. 136 x-1 A. c. 118 y-1 
G. w. 136 y-1 E. F. 118 y-1 
c. G. 134 x-1 K. K. 118 x-1 
I. K. 133 0 c. L. 118 x-1 
P. w. 133 y-1 J. w. 118 y-1 
E. M. 129 x- 1 I. W. 118 0 
c. c. 128 x-1 D. Q.. 117 x-1 
D. F. 128 0 E, R. 117 y-1 
G. c. 127 y-1 M. s. 117 x-1 
c. T. 127 x-1 R, s. 117 0 
B. c. 126 y-1 G. s. 117 x-1 
w. H. 126 0 L. Y. 117 y-1 
H. P. 126 x-1 M. A. 116 x-1 
E. c. 125 x-1 ~1. G. 116 y-1 
J. H. 123 y-1 V. R. 116 x-1 
J. w. 123 0 R. s. 116 0 
M. B. 122 x-1 o. A. 115 x-1 
L. c. 122 y-1 G. B. 115 y-1 
E. D. 122 x-1 F. G. 115 y-1 
E. F. 122 0 D. H. 115 x-1 
J. M. 122 x-1 N. K. 115 y-1 
A. G. 121 y-1 R. L. 115 x-1 
I. G. 121 x-1 T. R. 115 x-1 
G. H. 121 0 N. w. 115 0 
M. s. 120 0 A. A. 114 x-1 
H. B. 119 x-1 E. B, 114 0 
J. E, 119 x-1 A. B. 114 0 
B. B. 118 x-1 o. c. 114 y-1 
J. B. 118 0 P. c. 114 x-1 
v. c. 118 y-1 F. G. 114 y-1 
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Appendix D. (continued) 
Intelligence Place- Intelligence Place-
Name Q.uotient ment Name quotient ment 
(1) . (2) (3) (1) (2) (3) 
R. E. 114 0 T. K. 108 x-2 J. H. n4 x-1 c. N. 108 0 E. K. 114 0 v. s. 108 x-2 J. A. 113 x-1 E. A. 107 y-2 s. A. 113 x- 1 c. K. 107 0 M. K. 113 y-1 B. s. 107 x-2 H. s. 113 x- 1 J. T. 107 y-2 w. w. 113 x-1 s. W. 107 x-2 I. F. 112 y-1 M. w. 107 x-2 M. F. 112 x-1 A. Y. 107 y-2 E. F. 112 y-1 G. B. 106 x-2 s. G. 112 y-1 w. B. 106 0 ~ . H. 112 x-1 A. D. 106 x-2 H. Y. 112 x-1 A. F. 106 x-2 
R. F. 111 x-2 P. P. 106 x-2 
J. F. 111 0 F. R. 106 y-2 
M. K. 111 y-2 J. T. 196 x-2 
E. M. 111 0 E. D. 105 y-2 
c. N. 111 x-2 A. H. 105 y-2 
M. P. 111 0 N. N. 105 x-2 
E. s. 111 y-2 R. P. 105 y-2 
M. s. 111 0 D. s. 105 0 
H. w. 111 x-2 o. T. 105 x-2 
s. W. 111 0 B. w. 105 y-2 
E. J. 110 x-2 J. A. 104 x-2 
A. L. 110 y-2 I. B. 104 0 
H. M. 110 x-2 A. B. 104 x-2 
s. P. 110 0 H. c. 104 y-2 
M. T. 110 y-2 ' R. 0. 104 x-2 
s. B. 109 x-2 J. P. 104 0 
. . B. 109 x-2 A. s. 104 y-2 
B. c. 109 x-2 E. s. 104 x-2 
G. G. 109 y-2 A. w. 104 x-2 
B. K. 109 y-2 G. B. 103 0 
D. R. 109 0 F. G. 103 y-2 
A. z. 109 x-2 E. M. 103 x-2 
R. M. 109 0 D. M. 103 y-2 
E. c. 108 x-2 R. w. 103 0 
R. D. 108 y-2 D. B. 102 x-2 
E. F. 108 x-2 I. J. 102 x-2 
c. G. 108 0 D. J. 102 y-2 
H. K. 108 y-2 E. K. 102 0 
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Appendix D. ( concluded) 
Int elligence Place- Intelligence Place-
Name ~otient ment Name ~otient ment 
(1) (2) (3) (1) (2) (3) 
D. L. 102 x-2 E. B. 94 0 
v. M. 102 y-2 F. L. 94 0 
H. N. 102 x-2 J. N. 94 x-3 J. P. 102 0 M. s. 94 y-3 
s. B. 101 x- 2 E. s. 94 x-3 
R. M. 101 0 L. T. 94 Y-3 B. s. 101 0 M. Y. 94 x-3 
H. w. 101 y-2 E. z. 94 y-3 
A. Y. 101 x-2 c. c. 93 0 
E. A. 100 x-3 F. F. 93 x-3 
B. B. 100 y-3 F. H. 93 y- 3 
A. J. 100 x-3 I. K. 93 x-3 
L. w. 100 0 s. K. 93 x-3 
J. C. 99 y- 3 E. M. 93 x-3 
M. J. 99 x-3 I. B. 92 y-3 
M. L. 99 0 v. B. 92 0 
s. M. 99 y-3 A. L. 92 y-3 
J. o. 99 x-3 D. M. 92 x-3 
E. P . 99 y-3 P. B. 91 y-3 
s. R. 99 x-3 E. P. 91 y-3 
J . c. 98 x-3 s. P. 91 x-3 
R. D. 98 x- 3 T. P. 91 0 
L. H. 98 y-3 :-1. R. 91 x-3 
s. P . 98 0 J . H. 90 y-3 
I. B. 97 x-3 D. L. 90 x-3 
E. B. 97 y-3 L. s. 90 0 
E. c. 97 x-3 T. T. 90 x-3 
D. D. 97 y-3 v. Y. 90 y-3 
J. K. 97 x-3 s. B. 89 x-3 
E. M. 97 0 s. Tt{ • 89 0 
J. o. 97 x-3 P. s. 88 y-3 
F. s. 97 0 D. s. 88 x-3 
F. s. 97 Y-3 E. s. 87 x-3 
R. W. 97 x-3 E. B. 84 0 
F. B. 96 x-3 I. c. 84 x-3 
T. K. 96 0 E. D. 84 x-3 
s. K. 96 y-3 J . B. 83 0 
s. R. 96 x-3 E. G. 83 y-3 
s. W. 96 Y-3 H. K. 83 x-3 
c. F. 95 0 J . c. 82 y-3 
R. M. 95 x-3 L. s. 80 x- 3 
A. R. 95 0 J. H. 78 x-3 F. M. 78 y-3 
M. G. 77 0 
APPENDIX E 
ORIGINAL TEST DATA FOR THE THIRD EXPERI~~NT 
Appendix El. Initial Scores (1), Final Scores (2), and Gains, Made 
by Each Pupil in the Homogeneous Lo~ Group on All 
Tests in the Third Experiment. 
Unit I Unit II Unit !II Unit IV Unit V 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 
E. A. 34 47 13 33 47 14 a~ 51 18 31 45 14 31 45 A. J. 33 56 23 37 50 13 71 24 43 51 8 33 48 
M. J. 29 62 33 34 58 24 42 6o 18 35 53 18 4o 6o 
s. R. 51 68 17 45 56 11 
ai 69 36 38 51 13 49 50 J. 0, 29 51 22 39 62 23 63 22 36 51 15 38 52 
J, c. 26 61 35 28 75 47 24 57 33 29 64 35 29 56 
R. D. 26 37 11 4o 58 18 38 58 20 32 57 25 4o 54 
I. B. 25 51 26 42 48 6 32 52 20 42 48 6 33 44 
E. c. 30 56 26 33 53 20 39 52 13 31 48 17 38 57 
J. K. 26 50 24 a' 
42 3 27 49 22 38 42 4 4o 57 
J. o. 32 62 30 63 19 35 59 24 37 58 21 43 54 
H. w. 26 36 10 29 50 21 33 56 23 30 31 1 31 44 
F. B. 35 59 24 43 47 4 33 59 26 37 51 14 29 44 
s. R, 24 76 52 28 63 35 33 70 37 30 59 29 50 64 
R. l-1 . 31 46 15 -- -- -- -- -- -- -- -- -- -- --
J. N. 29 66 37 48 61 13 31 65 34 41 55 14 37 62 
E. s. 18 73 55 45 62 17 34 62 28 36 51 15 33 61 
M. Y, 20 42 22 40 55 15 44 54 10 43 46 3 35 50 
F. F. 31 64 33 48 54 6 42 6o 18 49 57 g 36 55 
E. .M . 25 50 25 38 44 6 31 6o 29 29 45 16 42 56 
I. K. 20 42 22 19 41 22 34 37 3 27 42 15 37 53 
s. K, 28 56 28 41 45 4 35 58 23 27 64 37 37 53 
D. ·'-1. 24 57 33 9 58 49 37 70 33 35 55 20 38 75 
s. P. 30 52 22 31 45 14 28 67 39 31 49 18 35 58 
M. R. 23 57 34 32 50 18 34 52 18 23 54 31 30 53 
D. L. 28 47 t' 23 32 9 
24 51 27 29 48 19 37 64 
T. T. 15 59 38 47 9 28 50 22 29 53 24 33 57 
s. B. 22 45 23 31 46 15 33 62 29 38 46 8 35 46 
D. s. 24 a~ 34 33 a~ 17 35 67 32 39 62 23 4o 47 E. s. 32 16 36 11 4o 48 8 33 45 12 44 44 
r. c. 14 55 41 38 51 13 37 54 17 -- -- -- -- --
E. D. 23 45 22 29 45 16 27 62 35 28 56 28 35 53 
B. K. 22 53 . 31 39 55 16 29 ~a 26 33 44 11 37 52 I, • s. 13 43 30 20 50 30 32 32 30 52 22 33 68 
J. H. 
-- -- -- -- -- -- -- -- -- -- -- -- -- --
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Gai n 
(16 ) 
14 
15 
20 
1 
14 
27 
14 
11 
19 
17 
11 
13 
15 
14 
--
25 
28 
15 
19 
14 
16 
16 
37 
23 
23 
27 
24 
11 
7 
0 
--
18 
15 
35 
-
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Appendix E1. (continued) 
Unit VI Unit VII Unit VIII Unit IX Unit X I 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gai n 
(1) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27 (2~) (29) (30) (31) 
E. A. 28 45 17 31 44 13 31 44 13 22 42 20 32 53 21 A. J. 35 54 19 37 49 12 35 62 27 41 66 25 28 58 30 M. J, 37 61 24 32 52 20 37 62 25 41 63 22 35 57 22 S. R. 37 51 14 49 53 4 -- -- -- -- -- -- 37 59 22 J. o. 38 58 20 49 59 10 36 45 9 42 42 0 38 45 7 J. o. 26 59 33 38 69 31 25 58 33 28 65 37 28 58 30 R. D. 31 4o 9 41 54 13 35 55 20 39 60 21 32 50 18 
I • B. 28 49 21 31 52 21 31 62 31 31 56 25 34 57 23 E. c. 26 41 15 31 43 12 28 42 14 35 36 1 32 64 32 J. K. 
a6 4o 1 36 4o 4 31 49 18 34 56 22 33 59 26 J. o. 51 11 42 59 17 39 56 17 31 55 24 29 48 19 R. w. 29 42 13 44 47 3 18 50 32 34 43 9 30 49 19 F. B. 32 48 16 36 53 17 28 54 26 32 59 27 -- -- --s. R. 35 59 24 34 64 30 19 59 4o 20 74 54 32 51 19 R. M. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --J. N. 49 60 11 42 49 7 49 54 5 34 50 16 36 61 25 E. s. 27 51 24 35 56 21 22 54 32 26 49 23 35 aj 20 M. Y. 39 51 12 41 47 6 33 57 24 40 46 6 47 0 F. F. a~ 46 16 35 43 8 28 55 27 27 43 16 37 55 18 E. M. 56 15 43 43 0 35 57 22 33 52 19 38 50 12 I. K. 35 44 9 30 38 8 34 68 34 31 63 32 35 63 28 s. K. 25 52 27 31 50 19 36 64 28 30 67 37 30 62 32 D. M. 38 48 10 33 50 17 32 58 26 38 47 9 29 55 26 s. P. 31 52 21 32 68 36 31 51 20 4o 63 23 36 52 16 M. R. 21 39 18 21 53 32 18 51 33 30 45 15 27 4o 13 D. L. 34 56 22 34 39 5 29 60 31 27 53 26 36 44 8 T. T. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --s. B. 32 53 21 30 52 22 29 52 23 25 56 31 27 48 21 D. s. 36 57 21 37 57 20 25 59 34 32 61 29 31 58 27 E. s. 29 49 20 39 51 12 39 63 24 36 62 26 29 52 23 I. o. 34 45 11 -- -- -- 35 49 14 31 28 -3 33 41 8 E. D. 33 54 21 37 45 8 42 44 2 25 51 26 24 54 30 H. K. 32 55 23 33 51 18 32 50 18 31 48 17 38 45 7 L. S. 26 57 31 33 57 24 26 61 35 21 47 26 33 6o 27 J. H. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Appendix El. (concluded) 
Unit XII Presson lA Presson 2A Ruch-CossmannJ Cooperati ve 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gai n 
(1) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41 (42) (43) (4l~) (45) (46 ) 
E. A. 26 51 25 16 33 17 21 34 13 4 15 11 1 26 25 
A. J. 41 63 22 15 36 21 14 53 39 12 4o 28 6 49 43 M, J. 53 67 14 12 45 33 20 ~~ 31 12 49 37 18 41 23 s. R. 52 69 17 20 32 12 31 17 17 33 16 12 31 19 
J. o. 42 58 16 18 34 16 16 46 30 5 26 21 3 42 39 J. c. 29 69 4o 24 47 23 14 47 33 5 4o 35 8 48 4o 
R .• D. 46 64 18 12 30 18 28 48 20 12 37 25 12 41 29 
I. B. 43 63 20 13 31 18 18 46 28 9 29 20 10 46 36 
E. c. 45 65 20 16 36 20 20 28 8 9 35 26 1 44 43 
J. K. 44 57 13 22 28 6 17 31 14 0 24 24 8 30 22 
J. o. 56 63 7 14 48 34 33 51 18 7 31 24 17 39 22 R. w. 32 41 9 16 33 17 16 37 21 4 20 16 3 9 6 F. B. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --s. R. 48 70 22 17 43 26 21 51 30 7 45 38 3 41 38 
R .• 1-1 . 
-- ·- -- -- -- -- -- -- -- -- -- -- -- -- --J. N, 53 66 13 32 45 13 30 52 22 14 41 27 27 63 36 
E. s. 4o 61 21 12 37 25 20 43 23 5 34 29 10 38 28 
M. Y. 46 62 16 16 4o 24 23 4o 17 8 28 20 9 30 21 F. F. 4'7 63 20 13 33 20 13 48 35 7 39 32 6 43 37 .) E. 1'1 . 47 53 6 15 38 23 18 45 27 7 34 27 3 46 43 I. K. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --s. K. 38 62 24 10 36 26 21 34 13 7 26 19 4 35 31 D. -1. 34 59 25 7 41 34 16 48 32 3 32 29 8 48 4o 
s. P. 4o 58 18 20 36 16 18 33 15 5 29 24 7 39 32 M. R. 39 57 18 13 37 24 16 30 14 6 25 19 6 28 22 
D. L. 26 68 42 11 21 10 14 28 14 7 20 13 0 16 16 
T. T. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --s. B. 41 64 23 11 32 21 12 4o 28 4 30 26 7 37 30 D. s. 43 59 16 25 37 12 18 47 29 6 54 48 8 42 34 
E. s. 39 56 17 13 18 5 20 31 11 2 12 10 6 14 8 
I. c. 26 57 31 13 ~~ 16 11 41 30 4 28 24 9 11 2 E. D. 39 6o 21 9 15 12 29 17 5 12 7 0 15 15 H. K. 35 52 17 14 38 24 21 54 33 6 48 42 4 56 52 L. s. 35 53 18 8 27 19 16 19 3 2 18 16 1 27 26 J. H. 
- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Appendix E2. Initial Scores (1), Final Scores (2), and Gains, Made by 
Each Pupil in the Heterogeneous Low Group on All Tests 
in the Third Experiment. 
Unit I Unit II Unit III Unit IV Unit V 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gai n 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12 (13) (14) (15) (16 ) 
B. B. 4o 58 18 32 45 13 36 56 20 43 56 13 37 53 16 J. c. 35 57 22 -- -- -- -- -- -- -- -- -- -- -- --
s. M. 12 50 38 2 59 57 44 61 17 39 4g 9 35 52 17 
E. P. 16 51 35 28 41 13 39 48 9 34 4g 15 41 55 14 L. H. 28 46 18 27 37 10 41 57 16 36 43 7 38 48 10 
E. B. 31 51 20 37 32 -5 33 56 23 45 4o -5 41 62 21 
D. D. 21 67 46 42 78 36 43 67 24 49 58 9 45 54 9 F. s. 34 50 16 
-- -- -- -- -- -- -- -- -- -- -- --
s. K. 12 59 47 24 59 35 32 70 38 33 56 23 49 59 10 
s. w. 33 56 23 35 55 20 38 62 24 38 59 21 4o 52 12 
L. T. 35 62 27 53 56 3 39 54 15 39 53 14 38 49 11 
M. s. 33 50 17 37 42 5 28 61 33 34 46 12 36 42 6 
E. z. 17 60 43 18 60 42 35 65 30 32 59 27 35 63 28 F. H. 32 58 26 39 42 3 36 53 17 31 54 23 38 45 7 
I. B. 22 4o 18 23 46 23 28 34 6 42 43 1 38 47 9 A. L. 22 66 44 )2 62 30 32 68 36 42 54 12 52 61 9 
P. B. 25 41 16 31 52 21 33 6o 27 28 63 35 39 45 6 
E. P. 19 4g 30 38 37 -1 38 51 13 4o 49 9 34 43 9 
J. H. 27 4o 13 37 44 7 27 46 19 33 33 0 32 4g 16 
v. Y. 27 48 21 30 50 20 34 66 32 37 58 21 45 53 8 
P. s. 36 65 29 35 63 28 36 73 37 28 60 32 34 59 25 
E. G. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --J. c. 10 46 36 33 31 -2 30 47 17 23 36 13 31 39 8 
F. M. 24 35 11 35 31 -4 32 46 14 -- -- -- -- -- --
Appendix E2. (continued) 
Unit VI Unit VII Unit VIII Unit IX Unit XI 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gai n 
(1) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31 ) 
B. B. 32 50 18 
-- -- -- -- -- --
32 55 23 36 50 14 
J. c. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --S . M. 33 44 ll 31 42 11 33 48 15 30 53 23 33 63 30 E. P. 30 38 8 38 43 5 35 56 21 37 58 21 36 50 14 
L. H. 31 43 12 29 48 19 42 42 0 43 47 4 36 56 20 
E. B. 35 57 22 33 55 22 32 43 11 4o 42 2 37 4o 3 D. D. 37 68 31 33 68 35 32 71 39 35 66 31 29 52 23 
F. s. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --s. K. 47 55 8 44 63 19 4o 6o 20 26 46 20 38 50 12 
s. w. 39 63 24 39 55 16 31 53 22 45 66 21 41 55 14 L. T. 42 56 14 35 62 27 ~~ 59 30 38 57 19 35 57 22 l-1 . s. 37 51 14 26 45 19 51 17 4o 54 14 36 50 14 
E. z. 33 53 20 32 64 32 30 57 27 42 39 -3 28 6o 32 
F. H. 24 55 31 31 56 25 31 52 21 33 58 25 32 46 14 
I. B. 25 45 20 35 34 -1 31 46 15 22 37 15 37 39 2 A. L. 50 63 13 37 62 25 30 60 30 36 49 13 38 63 25 
P. B. 38 39 1 32 46 14 39 46 7 42 58 16 38 47 9 E. P. 37 44 7 37 43 6 34 50 16 33 39 6 39 53 14 J. H. 36 43 7 34 39 5 30 46 16 36 4o 4 34 45 11 
v. Y. 31 51 20 32 46 14 27 59 32 33 57 24 35 54 19 P. s. 39 62 23 39 70 31 35 66 31 37 70 33 39 54 15 E. G. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --J. c. 29 38 9 36 46 10 25 46 21 28 49 21 23 44 21 
F. M. 
-- -- -- -- -- -- --
.. 
-- -- ·- - -- -- --
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Appendix E2. (concluded) 
Unit XII Presson lA Presson 2A Ruch-Cossmann Cooperative 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gai n 
--(1) (32) (33' (34) (35) (36) (37) (38) (39) (4o) (41) (42) (43) (44) (45 (46 ) 
B. B. 41 57 16 18 35 17 25 44 19 11 33 22 9 29 20 
• J. c . 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --
s. -1. 45 52 7 15 4o 25 14 41 27 2 25 23 4 38 34 
E. P. 34 46 12 7 27 20 7 26 19 4 36 32 3 31 28 
L. H. 42 56 14 12 31 19 16 34 18 5 39 34 7 29 22 
"E. B. 50 62 12 20 74 54 11 37 26 3 21 18 0 17 17 
D. D. 35 65 30 26 4o 14 29 59 30 9 51 42 14 45 31 
F. s. 
-- -- -- -- -- - -- -- -- -- -- -- -- -- --s. K. 47 67 20 14 41 27 19 54 35 6 48 42 15 43 28 
s. 'fl. 38 51 13 22 45 23 17 39 22 10 29 19 9 42 33 
L. T. 45 59 14 20 30 10 20 43 23 11 42 31 20 44 24 
M. s. 42 51 9 9 38 29 16 37 21 2 37 35 1 28 27 
E. z. 25 55 30 13 35 22 15 52 37 0 39 39 3 42 39 
F. H. 42 74 32 12 §a 21 16 36 20 3 34 31 4 34 30 I. B. 4o 50 10 5 49 10 39 29 1 20 19 1 10 9 
A. L. 42 67 35 27 60 33 27 61 34 10 48 38 18 4o 22 
P . B. 42 53 11 8 26 18 22 45 23 15 17 2 0 26 26 
E. P. 43 4g 6 20 21 1 15 20 5 5 21 16 9 16 7 
J. H. 47 48 1 25 21 -4 22 30 8 13 28 15 5 16 11 
v. Y. 47 49 2 16 48 32 14 4o 26 15 28 13 2 29 27 
P. s. 45 74 29 12 49 37 29 58 29 8 52 44 3 43 4o 
E. G. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --
,J. c. 36 53 17 12 31 19 11 16 5 12 23 11 0 20 20 
F. M. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --
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Appendix E3. Initial Scores (1), Final Scores (2), and Gains, Made 
by Each Pupil in the Homogeneous Middle Group on All 
Tests in the Third Experiment. 
Unit I Unit II Unit III Unit IV Unit V 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) 
R. F. 30 74 44 43 64 21 47 55 8 41 55 14 39 63 
C. N. 25 70 45 21 .64 43 30 68 38 29 56 27 52 62 
H. W. 15 77 62 12 73 61 38 78 4o 37 70 33 36 66 E. J • 35 69 34 35 66 31 39 60 21 4o 65 25 35 50 
H. M. 33 61 28 45 66 21 34 64 30 35 37 2 30 50 
S. B. 33 72 39 46 64 18 34 71 37 35 57 22 50 64 
M. B. 36 72 36 46 66 20 44 70 26 4o 6o 20 44 61 
B. c. 25 61 36 23 58 35 27 67 4o 38 50 12 45 51 
A. Z. 17 69 52 23 66 43 35 74 39 44 68 24 45 60 E. C. 14 68 54 18 57 39 37 71 34 37 57 20 32 58 E. F. 48 69 21 26 69 43 44 83 39 4o 78 38 45 65 T. K. 34 72 38 36 63 27 43 63 20 44 ~~ 8 46 63 v. s. 24 55 31 33 56 23 35 51 16 4o 7 33 45 
B. S. 25 4g 24 38 50 12 39 50 11 29 42 13 31 51 
s. \'1. 36 41 5 47 50 3 35 62 27 39 a~ -1 39 53 M. w. 30 67 37 34 52 18 41 59 18 41 8 45 59 G. B. 
-- -- -- -- -- -- -- -- -- -- -- -- -- --A. F. 33 ~~ 20 35 48 13 4o 63 23 4o 48 8 36 57 A. D. 10 39 17 51 34 38 62 24 43 53 10 39 57 
'P P. 36 70 34 42 55 13 47 67 20 38 53 15 50 66 .. 
J. T. 39 68 29 36 54 18 42 62 20 
a§ 56 21 53 54 N. N. 26 51 25 42 53 11 49 56 7 56 11 4o 65 
o. T. 16 49 33 29 45 16 36 47 11 25 44 19 43 52 
J, A. 31 54 23 27 49 22 27 55 28 31 59 28 26 44 A. B. 22 57 35 17 65 48 32 68 36 30 61 31 41 54 
R. o. 4o 6o 20 39 51 12 44 62 18 44 56 12 39 56 E. s. 34 56 22 41 49 8 38 60 22 41 ~~ 15 ai 50 A. w. 23 50 27 28 39 11 34 67 33 28 20 55 E. M. 26 58 32 23 66 43 31 62 31 32 64 32 4o 52 
D. B. 26 49 23 35 47 12 32 55 23 34 52 18 43 56 
I. J. 23 67 44 37 60 23 46 71 25 4o 68 28 38 55 
D. L. 38 56 18 44 43 -1 41 45 4 41 48 7 29 39 H. N. 22 65 43 25 66 41 26 69 43 a~ 69 36 43 59 s. B. 22 55 33 31 54 23 34 50 16 53 11 37 53 A. Y. 15 57 42 11 49 38 45 62 17 39 65 26 42 50 
Gai 
(16 
24 
10 
30 
15 
20 
14 
17 
6 
15 
26 
20 
17 
12 
20 
14 
14 
--
21 
18 
16 
1 
25 
9 
18 
13 
17 
18 
14 
12 
13 
17 
10 
16 
16 
8 
n 
) 
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Appendix E3. (continued) 
Unit VI Unit VII Unit VIII Unit IX Unit XI 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gai n 
(1) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31 ) 
R. F. 34 49 15 34 51 17 34 59 25 38 58 20 4o 63 23 
C. N. 39 51 12 35 54 19 18 63 45 24 65 41 31 57 26 
H. W. 41 a~ 14 38 64 26 35 70 35 41 78 37 4o 70 30 E . J • 34 9 30 56 26 41 59 18 46 65 19 31 63 32 
H. l• . 32 53 21 31 38 17 33 58 25 31 59 28 35 6o 25 
s. B. 44 48 4 39 63 24 33 59 26 33 59 26 35 55 20 
M. B. 32 46 14 45 55 10 36 66 30 47 68 21 41 55 14 
B. c. 44 48 4 41 57 16 32 57 25 34 49 15 30 54 24 
A. z. 33 53 20 42 63 21 36 68 32 47 70 23 36 67 31 
E. c. 35 49 14 42 62 20 38 55 17 50 59 9 37 56 19 
E. F. 39 63 24 42 61 19 41 63 22 38 69 31 4o 62 22 
T. K. 41 60 19 45 65 20 33 62 29 32 58 26 34 60 26 
v. s. 32 4o 8 37 32 -5 28 56 28 35 50 15 31 52 21 
B. s. 30 44 14 33 47 14 28 56 28 34 60 26 39 55 16 
s. w. 4o 47 7 32 66 34 35 54 19 52 50 -2 29 60 31 
M. . 38 50 12 42 60 18 36 64 28 35 66 31 32 65 33 
G. B. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --A. F. 33 45 12 27 43 16 38 67 29 35 76 41 36 63 27 
A. D. 31+ 42 8 41 52 11 4o 55 15 39 57 18 36 55 19 
P. P. 37 60 23 43 6o 17 36 56 20 48 65 17 36 58 22 
J. T. a~ 47 11 4o 62 22 31 65 34 41 47 6 31 61 30 N. N. 41 0 41 51 10 33 54 21 37 56 19 29 37 8 
O. T. 32 46 14 34 50 16 35 a~ 18 4o 42 2 33 50 17 J. A. 31 50 19 39 53 14 27 20 30 4o 10 30 56 26 
A. B. 35 45 10 39 41 2 35 52 17 27 56 29 22 54 32 
R. o. 4o 66 26 46 59 13 35 60 25 44 69 25 43 67 24 
E. s. 41 51 10 36 43 7 42 58 16 41 4o -1 48 64 16 
A. w. 31 44 13 36 45 9 34 54 20 32 53 21 41 52 11 
E. M. 38 47 9 29 51 22 31 64 33 4o 65 25 36 63 27 
D. B. 39 53 14 28 46 18 28 49 21 35 33 -2 25 48 23 
I. J. 36 56 20 33 62 29 35 66 31 30 73 43 37 63 26 
D. L. 30 41 11 34 56 22 35 46 11 36 63 27 26 55 29 
H. N, 31 a~ 22 ~a 67 32 25 65 4o 38 75 37 30 65 35 S, B. 39 9 44 10 41 47 6 34 42 8 36 61 25 
A. y • 38 57 19 33 52 19 39 61 22 33 66 33 35 6o 25 
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Appendix E3. (concluded) 
Presson 2A Ruch-Unit XII Presson lA Cossmann Cooperative 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 
(1) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) (46) 
R. F. 33 61 28 19 4o 21 17 61 44 9 41 32 19 42 23 
C. N. 35 61 26 17 42 25 23 57 34 5 26 21 8 48 4o H. W. 53 79 26 14 64 50 19 69 50 4 71 67 7 64 57 E. J. 39 53 14 10 31 21 11 27 16 2 29 27 10 35 25 H. M. 47 67 20 18 73 55 24 42 18 17 39 22 12 45 33 S. B. 46 66 20 18 49 31 33 60 27 10 41 31 13 48 35 M. B. 47 67 20 16 46 30 30 56 26 7 59 52 20 59 39 B. c. 53 62 9 13 33 20 13 41 28 6 27 21 10 36 26 A. z. 52 69 17 11 45 34 10 56 46 3 54 51 10 54 44 E. c. 43 62 19 10 49 39 6 48 42 0 39 a~ 1 46 45 E. F. 48 65 17 19 50 31 25 57 32 13 6o 14 56 42 T. K. 49 59 10 26 47 21 29 53 24 13 50 37 23 44 21 v. s. 51 65 14 16 32 16 21 35 14 6 24 18 4 30 26 B. s. 41 57 16 19 25 6 18 30 12 4 17 13 11 30 19 s. w. 41 65 24 19 26 7 26 51 25 9 27 18 14 56 42 M. Vi. 43 69 26 17 41 24 25 43 18 10 44 34 10 42 32 G. B. 
-- -- -- -- -- -- -- -- -- -- -- -- -- -- --A. F. 4o 53 13 16 30 14 25 30 5 2 25 23 11 41 30 A. D. 39 53 14 10 24 14 9 36 27 3 38 35 2 32 30 P. P. 46 71 25 15 49 34 29 58 29 23 44 21 30 59 29 J. T. 47 57 10 10 32 22 19 50 31 2 35 33 25 48 23 N. N. 50 64 14 
-- -- -- -- -- --
-- -- -- -- -- --0. T. 41 62 21 19 28 9 20 48 28 6 31 25 15 35 20 J • A. 45 59 14 14 31 17 17 57 4o 4 29 25 9 20 11 A. B. 38 58 20 10 22 12 6 50 44 0 33 33 6 33 27 R. o. 56 67 11 22 51 29 32 58 26 18 35 17 14 47 33 E. s. 48 60 12 18 39 21 20 41 21 19 39 20 15 39 24 A. w. 46 58 12 12 34 22 17 62 45 4 58 54 0 30 30 E. M. 37 66 29 21 35 14 22 29 7 3 61 58 8 38 30 D. B. 44 57 13 16 33 17 19 46 27 9 35 26 16 4o 24 I. J. 4o 67 27 15 33 18 11 46 35 12 4() ~4 4 ~7 1)3 D. L. 35 56 21 21 38 17 23 34 11 12 4o 28 4 46 31 H. N. 37 64 27 8 45 37 10 54 44 3 24 21 4 36 S. B. 46 60 14 12 46 34 19 37 18 3 37 34 5 35 30 A. Y. 42 68 26 12 32 20 10 38 28 1 32 31 3 33 30 
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Appendix E4, Initial Scores (1), Final Scores (2), and Gains, Made 
by Each Pupil in the Heterogeneous Middle Group on All 
Tests in the Third Experiment, 
Unit I Unit II Unit III Unit IV Unit V 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gai 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16 
-1, K, 36 69 33 42 61 19 39 66 27 44 62 18 a~ 64 14 E. s. 38 68 30 45 62 17 37 68 31 38 50 12 64 21 
I. L. 37 50 13 35 54 19 39 53 14 35 49 14 41 48 7 
M. T. 29 67 38 30 65 35 46 69 23 35 56 21 38 76 38 B, K, 36 69 33 39 55 16 43 6o 17 39 58 19 41 63 22 
G. G, 19 75 56 33 61 28 47 72 25 29 63 34 39 57 18 
R. D. 32 75 43 46 67 21 47 76 29 42 68 26 42 73 31 
H. K. 17 62 45 44 58 14 41 62 21 34 52 18 48 58 10 
E. A. 24 52 28 44 58 14 41 50 9 39 46 7 4o 50 10 
J, T. 23 55 32 28 34 6 34 57 23 31 48 17 42 52 10 
A. Y. 34 46 12 34 41 7 35 48 13 34 44 10 4o 53 13 F. R. 22 66 44 13 64 51 43 61 18 35 57 22 48 71 23 
E. D. 28 67 39 23 58 35 43 65 22 38 61 23 39 58 19 A. H. 35 51 16 4o 48 8 31 59 28 46 47 1 38 54 16 
R. P. 32 61 29 30 57 27 39 49 10 37 55 18 4~ 54 16 B. w. 30 65 35 33 56 23 38 63 25 36 45 9 58 12 H, c. 32 27 
-5 28 50 22 35 47 12 2~ 51 23 4~ 50 18 A. s. 31 80 49 25 74 ~~ 38 81 43 26 69 43 72 27 F. G. 24 56 32 33 ~~ 4o 58 18 33 53 20 4o 47 7 D. l-1, 25 58 33 32 17 36 61 25 37 63 26 38 64 26 
D. J. 36 59 23 47 Go 13 ~' 52 23 4o 54 14 41 56 15 v. M. 31 61 30 36 55 19 58 34 36 51 15 36 51 15 H. w. 32 50 18 26 43 17 4o 52 12 26 48 22 39 41 2 
n 
) 
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Appendix E4. (continued) 
Unit VI Unit VII Unit VIII Unit IX Unit XI 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gai n 
(1) (17) (18) (19) (20) (21) (22) (23) (241 (25) (26) (27) (28) (29) (30) (31 ) 
M. K. 39 49 10 42 54 12 30 70 4o 44 62 18 §~ 54 19 E. s. 33 50 17 39 62 23 37 52 15 35 6o 25 54 20 
I. L. 37 51 14 36 6o 24 39 52 13 35 ~f 20 29 53 24 . T . 39 54 15 24 63 39 4o 70 30 23 24 34 46 12 
B. K. 41 57 16 41 56 15 44 63 19 32 66 34 37 53 16 
G. G. 33 65 32 36 71 35 34 72 38 39 65 26 25 62 37 
R. D. 39 64 25 39 67 28 -- -- -- -- -- -- 37 62 25 
H. K. 33 56 23 33 64 31 32 47 15 36 45 9 33 60 27 
E. A. 31 47 16 38 58 20 39 4g 10 39 54 15 31 41 10 
J. T. 39 47 8 35 4g 14 34 46 12 33 55 22 4o 50 10 
A. Y. 35 58 23 36 47 11 37 51 14 38 36 -2 44 52 8 
F. R. 38 56 18 45 58 13 27 54 27 31 54 23 34 51 17 
E. D. 37 
a§ 16 41 64 23 4o 56 16 36 57 21 38 57 19 A. H. 4o 9 30 59 29 33 45 12 36 46 10 43 46 3 
R. P. 37 50 i4 33 62 29 32 46 14 34 3q 5 35 60 ~a B. w. 35 49 46 58 12 31 54 23 47 61 14 33 57 
H. c. 34 44 10 29 1)6 27 36 70 34 32 60 28 31 55 24 
A. s. 51 67 16 39 67 28 36 76 4o 45 75 30 36 56 20 
F. G. 30 50 20 26 54 26 23 56 33 36 52 16 31 ' 54 23 
D. M. 33 57 24 36 65 29 35 64 ~~ 33 73 4o 33 66 33 D. J . 39 49 10 32 56 24 35 49 37 58 21 39 49 10 
v. l, 25 41 16 31 51 20 41 53 12 36 48 12 35 48 13 
H. w. 35 46 11 38 51 13 35 47 12 36 37 1 31 49 18 
Appendix E4. (concluded) 
Unit XII Presson lA Presson 2.A Ruch-Cossmann Cooperative 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 pain 1 2 Gai n 
(1) (32) (33) (34) (35) (36) (37) (38) (39) (40) (41) (42) (43) (44) (45) (46 ) 
M. K. 55 71 16 24 4o 16 27 58 31 15 47 32 15 58 43 
E. s. 42 70 28 21 55 34 26 57 31 12 39 27 15 52 37 
I. L. 42 47 5 13 31 18 19 ~~ 16 8 33 25 20 42 22 M. T. 41 73 32 8 39 31 12 35 5 44 39 13 45 32 
B. h . 43 70 27 14 35 21 28 53 25 10 24 14 20 4o 20 
G. G-. 47 67 20 14 53 39 22 66 44 6 53 47 10 51 41 
F .• D. 44 76 32 12 39 27 19 43 24 20 49 29 19 57 38 
H. K. 38 61 23 24 39 15 14 56 42 8 37 29 19 42 23 
E. J. . 53 73 20 18 49 31 24 43 19 5 32 27 14 4o 26 
J. T. 42 59 17 11 29 18 13 32 19 2 23 21 6 34 28 
A. y. 46 59 13 20 37 17 24 31 7 11 20 9 24 27 3 
F. R. 42 63 21 19 49 30 25 47 22 10 39 29 0 36 36 
E. D. 50 68 18 20 35 15 19 49 30 7 23 16 5 32 27 
A. H. 47 54 7 25 42 17 23 52 29 6 34 28 5 27 22 
R. P. 44 60 16 24 48 24 28 63 35 5 34 29 17 32 15 
B. w. 41 59 18 20 38 18 14 43 29 9 42 33 8 54 46 
H. c. 4o 49 9 27 28 1 23 20 -3 14 17 3 2 19 17 
A. s. 44 74 30 20 54 34 41 69 28 7 65 58 22 65 43 
F. G. ~~ 56 22 14 62 48 13 31 18 6 30 24 2 32 30 D. M. 66 25 17 36 19 11 4o 29 6 30 24 8 4o 32 
D. J. 48 72 24 23 33 10 28 4o 12 10 29 19 24 46 22 
v. .-I. 38 60 22 8 28 20 13 31 18 6 32 26 12 32 20 
H. Tfl. 43 46 3 26 24 -2 16 35 19 4 16 12 16 23 7 
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Appendix E5. Initial Scores (1), Final Sco es (2), and Gains, Made by 
Each Pupil in the Homogeneous High Group on All Tests in 
the Third Experiment. 
Unit I Unit II Unit III Unit IV Unit V 
Name 1 2 Gain ·1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gai n 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16 
w. K, 19 79 60 26 78 52 42 83 41 ai 72 21 52 74 22 c. G, 30 73 43 55 74 19 4o 75 35 72 31 38 65 27 
E. .JJ. 35 79 44 48 74 26 36 81 45 29 69 4o 36 73 37 
c. c. 38 79 41 51 74 23 44 82 38 43 72 29 49 77 28 
c. T. 44 72 28 54 70 16 42 72 30 44 61 17 50 71 21 
H. P. 35 65 30 37 65 28 33 60 27 34 53 19 42 58 16 
E. c. 37 68 31 38 60 22 26 57 31 35 52 17 32 60 28 
M. B. 26 64 38 
ai 57 23 45 57 12 36 62 26 39 65 26 E. D. 25 53 28 52 11 36 50 14 30 52 22 39 49 10 
J. M. 45 77 32 36 63 27 4o 81 41 42 70 28 42 61 19 
I. G. 18 80 62 42 72 30 37 74 37 4o 76 36 48 66 18 
H. B, a~ 80 45 48 73 25 a6 66 27 18 70 52 53 68 15 J. E. 70 26 49 60 u · 60 20 35 58 23 52 59 7 
B. B. 35 70 35 47 65 18 37 6o 23 46 71 25 46 59 13 
K. K. 26 70 44 37 62 25 38 64 26 30 60 30 39 59 20 
c. L. 41 73 32 46 68 22 41 80 39 35 64 29 42 70 28 
D. Q.. 32 60 28 39 59 20 32 55 23 39 51 12 41 54 13 
M. s. 37 68 31 47 73 26 42 73 31 4o 61 21 51 67 16 
G. s. 26 70 44 38 57 19 a~ 63 25 42 62 20 37 56 19 M. A. 24 73 49 34 62 28 74 28 44 61 17 43 60 17 
v. R. 32 70 38 4o 71 31 43 83 4o 50 77 27 4o 72 32 
o. A. 36 73 37 43 65 22 41 63 22 41 59 18 42 54 12 
D. H. 42 51 9 42 52 10 28 46 18 42 46 4 4o 60 20 
R. L. 25 75 50 32 68 36 36 80 44 42 65 23 43 61 18 
T, R. 41 76 35 53 71 18 50 ~a 23 42 61 19 43 83 4o A. A. 26 71 45 30 63 33 41 23 42 54 12 45 51 6 
P . C. 28 53 25 45 42 -3 28 37 9 43 48 5 4o 63 23 
J. H. 31 77 46 33 53 20 39 59 20 42 47 5 43 72 29 
J. A. 27 54 27 8 59 51 30 69 39 44 53 9 49 51 2 
s. A. 16 68 52 37 54 17 33 66 33 30 57 27 37 53 16 
H. s. 32 68 36 38 57 19 43 74 31 42 53 11 45 56 11 
w. w. 43 80 37 51 71 20 46 79 33 48 76 28 50 64 14 
• • F • 33 67 34 42 63 21 41 63 22 34 61 27 39 61 22 
M. H. 26 56 30 39 56 17 42 59 17 36 54 18 33 45 12 
B. Y. 33 75 42 39 74 35 47 80 33 41 66 25 43 62 19 
Appendix E5. (continued) 
Unit VI Unit VII Unit VIII Unit IX Unit XI 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gai n 
(1) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31) 
w. K. 4§ 71 12 ar 71 14 41 74 33 44 81 37 39 68 29 c. G, 68 23 71 30 21 73 52 ~~ 65 27 ~~ 61 38 E. 1>1 . 47 62 15 38 78 4o 30 76 46 72 30 71 37 
c. c. 49 72 23 41 69 28 45 74 29 33 72 39 42 59 17 
c. T. 54 58 4 54 65 11 38 65 27 52 70 18 45 61 16 
H. P. 47 58 n 50 68 18 34 58 24 44 69 25 43 57 14 
E. c. 38 56 18 35 55 20 36 61 25 32 65 33 32 58 26 
M. B. 4o 67 27 46 65 19 41 59 18 47 65 18 4o 56 16 
E. D. 32 ~a 13 37 59 22 33 49 16 29 57 28 25 57 32 J. IYI. 49 15 50 68 18 28 70 42 44 76 32 43 70 27 
I. G. 52 63 11 4o 77 37 38 70 32 41 82 41 48 66 18 
H. B. 54 71 17 60 74 14 47 67 20 39 76 37 28 60 32 
J. E. 33 50 17 38 68 30 28 58 30 28 58 30 28 59 31 
B. B. 36 45 9 39 54 15 35 63 28 34 50 16 37 58 21 
K. K. 44 62 18 27 63 36 4o 72 32 39 70 31 27 64 37 
c. L. 4o 70 30 55 73 18 32 60 28 34 70 36 34 55 21 
D. Q,. 4o 62 22 36 56 20 26 52 26 31 65 34 38 53 15 
M. S. 48 62 14 46 67 21 39 67 28 30 67 37 37 68 31 
G. s. 39 56 17 38 65 27 42 58 16 44 69 25 28 54 26 
M. A.. a~ 57 20 38 66 28 35 61 26 4o 68 28 30 59 29 V. R. 66 20 35 66 31 44 77 33 42 80 38 35 70 35 
o. A. 39 61 22 34 
a* 
2a 33 69 36 43 75 32 25 58 33 D. H. 36 42 6 42 38 44 6 41 43 2 34 51 17 
B. L. 44 63 19 41 74 33 39 75 36 45 78 33 44 68 24 
T. R. 48 61 13 38 72 34 41 64 23 41 75 34 44 64 20 
A. A. 37 55 18 39 59 20 31 53 22 36 59 23 37 62 25 
P. c. 34 55 21 37 58 21 45 55 10 39 43 4 43 62 19 
J. H. 4o 61 21 42 57 15 28 68 4o 31 54 23 30 71 41 
J. A. 30 54 24 42 66 24 33 54 21 37 58 21 33 57 24 
S. A. 31 51 20 28 57 29 22 69 47 32 57 25 28 59 31 
H. S. 46 56 10 39 58 19 41 69 28 34 68 34 33 58 25 
w. w. 58 69 11 53 77 24 41 70 29 43 78 35 41 66 25 
M. F. 36 59 23 36 54 18 34 61 27 33 52 19 29 58 29 
M. H. 33 55 22 37 46 9 33 61 28 39 53 14 35 46 11 H. y. 43 62 19 37 65 28 37 75 38 47 82 35 4o 67 27 
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Appendix E5. (concluded) 
Presson lA Ruch-Unit XII Presson 2A Cossmann Cooperative 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gai n 
(1) (32) (33 (34) (35) (36) (37) (38) (39) (4o) (41) (42) (43) (44) (45 (46) 
w. K. ~~ 80 44 23 64 41 28 81 53 7 53 46 8 78 70 c. G. 71 30 24 62 38 44 73 29 10 63 53 29 75 46 
E. -1 . 56 73 17 22 50 28 31 63 32 6 44 38 10 43 33 
c. c. 54 82 28 22 59 37 40 65 25 19 66 47 33 51 18 
c. T. 62 74 12 23 59 36 43 70 27 4 51 47 33 6o 27 
H. P. 46 69 23 22 47 25 29 55 26 6 46 4o 20 52 32 
E. c. 44 57 13 17 35 18 19 49 30 12 29 17 9 34 25 
If . E. 46 70 24 16 46 30 11 38 27 3 50 47 14 37 23 
E. D. 47 58 11 17 27 10 25 35 10 11 29 18 17 49 32 
J. M, 55 74 19 21 44 23 31 55 24 12 53 41 21 66 45 
I. G. 54 82 28 9 63 54 27 64 37 4 79 75 14 69 55 B. E. 63 71 8 30 69 39 39 72 33 6 59 53 22 74 52 
J . E. 42 64 22 22 45 23 38 58 20 24 51 27 30 45 15 
E. E. 39 66 27 25 41 16 32 42 10 15 30 15 24 46 22 
K. K. 39 66 27 13 64 51 15 72 57 3 62 59 4 58 54 
c. L. 49 71 22 33 63 30 48 78 30 15 57 42 13 69 56 
D. Q.. 51 64 13 18 42 24 19 53 34 10 31 21 7 39 32 
M. S. 49 62 13 17 46 29 34 58 24 6 53 47 23 47 24 G. S. 42 61 19 18 39 21 26 50 24 5 52 47 3 45 42 
M. A. 44 69 25 16 4o 24 11 46 35 3 53 50 6 46 4o 
V. R. 50 86 36 23 54 31 25 58 33 15 56 41 19 54 35 O. A. '+5 78 33 20 54 34 28 56 28 12 52 4o 26 54 28 
D. H. 49 58 9 19 22 3 14 35 21 11 39 28 3 37 34 
F.. L. 51 73 22 11 57 46 8 67 59 2 68 66 10 68 58 
T. R. 55 76 21 31 59 28 49 72 23 13 62 49 27 65 38 
A. A. 46 67 21 13 42 29 12 34 22 6 37 31 6 42 36 P. C. 45 73 28 18 54 36 38 47 9 9 47 38 21 30 9 
J • H. 48 68 20 21 41 20 35 55 20 10 43 33 17 52 35 J. A. 37 60 23 10 41 31 16 52 36 0 ~a '+5 g 45 37 s. A. 46 76 30 10 41 31 8 42 34 6 38 7 30 23 
H. S. 44 65 21 17 54 37 25 55 30 13 52 39 14 51 37 w. w. 56 72 16 35 65 30 49 74 25 22 76 54 42 70 28 
M. F. 47 73 26 12 36 24 21 48 27 9 52 43 21 54 33 M. H. 41 55 14 11 33 22 9 4o 31 2 33 31 2 29 27 
H. Y. 46 75 29 17 61 44 21 66 45 2 71 69 15 63 48 
Appendix E6. Initial Scores (1), Final Scores (2), and Gains, Made 
by Each Pupil in the Heterogeneous High Group on all 
Tests in the Third Experiment. 
Unit I Unit II Unit III Unit IV Unit V 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gai 
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) (13) (14) (15) (16 
G. w. 20 59 39 52 72 20 37 72 35 48 61 13 51 73 22 
P. w. 45 80 35 -- -- -- -- -- -- 4g 59 11 53 71 18 G. c. 24 77 53 4o 77 37 45 89 44 39 78 39 54 78 24 
B. c. 43 73 30 50 67 17 45 75 30 39 66 27 57 71 14 
J. H. ~~ 71 32 39 66 27 41 77 36 38 64 26 51 61 10 L. c. 75 21 54 73 19 53 79 26 ~~ 76 22 66 80 14 A. G. 34 70 36 4o 63 23 45 73 28 63 18 34 63 29 
v. c. 19 64 45 25 47 22 4o 61 21 29 58 29 48 58 10 
A. c. 23 77 54 
- -- -- -- -- -- -- -- -- -- -- --E. F. 29 67 38 42 65 23 35 61 26 39 46 7 43 68 25 
J. w. 17 66 49 25 64 "39 25 77 52 47 65 18 39 67 28 
E. R. 7 30 23 4o 51 11 l~3 67 24 42 46 4 24 60 36 
L. Y. 24 64 4o 4o 6o 20 35 67 32 46 59 13 53 59 6 
.tl. . G. 18 73 55 22 70 48 39 65 26 -- -- -- -- -- --G. B. 44 76 32 54 71 17 48 78 30 38 59 21 45 65 20 
F. G. 13 55 42 4o 63 23 36 51 15 39 50 11 35 55 20 
N. K. 19 66 47 36 59 23 27 65 38 a~ 59 28 36 60 24 o. c. 17 61 44 37 55 18 38 55 17 48 6 38 56 18 
F. G. 21 61 4o 44 62 18 33 53 20 -- -- -- -- -- --M. K. 26 58 32 37 45 8 36 76 4o 34 52 18 41 54 13 
I. F. 33 78 45 48 69 21 39 85 46 38 71 33 37 62 25 
E. F. 4o 59 19 49 49 0 34 65 31 38 6o 22 42 57 15 
s. G. 28 52 24 33 59 26 39 54 15 35 43 8 33 49 16 
n 
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Appendix E6. (continued) 
Unit VI . Unit VII Unit VIII Unit IX Unit XI 
Name 1 2 Gai::1 1 2 Gain 1 2 Gain 1 2 Gain 1 2 Gai n 
(1) (17) (18) (19) (20) (21) (22) (23) (24) (25) (26) (27) (28) (29) (30) (31 
G. W. ag 67 17 ~a 73 28 41 73 32 4y 86 37 33 62 29 P. W. 62 17 72 18 43 59 16 55 66 11 33 63 30 
G. c. 48 ~~ 21 46 78 32 37 77 4o 47 89 42 33 68 35 E. c. 34 20 41 71 30 45 74 29 47 72 25 34 63 29 
J. H. 46 60 14 35 63 28 35 68 33 30 71 41 a~ 57 24 L. c. 63 72 9 61 74 13 47 72 25 52 68 16 65 17 
.A. G . 44 52 8 3~ 64 26 44 63 19 44 67 23 45 57 12 
v. c. 37 39 2 30 60 30 34 61 27 35 56 21 35 57 22 
A. c. 
-- -- -- -- -- - -- -- -- -- -- -- -- -- --
E. F. 33 54 21 55 66 11 33 53 20 47 57 10 31 58 27 
J . w. 47 55 8 45 75 30 41 69 28 41 73 32 32 63 31 
E. R. 43 49 6 27 54 27 35 47 12 41 43 2 38 50 12 
L. Y. 42 57 15 43 65 22 44 60 16 44 69 25 36 57 21 
• G. 29 61 32 47 67 20 41 58 17 30 59 29 32 56 24 
G. B. 43 65 22 54 70 16 35 67 32 41 66 25 36 64 28 
F. G. 32 48 16 33 50 17 31 39 8 35 47 12 36 55 19 
N. K. 44 57 13 49 64 15 37 67 30 38 71 33 41 53 12 
o. c. 39 55 16 41 50 9 38 43 5 36 57 21 47 59 12 
F. G. 
-- -- - -- -- -- -- - -- -- -- - -- - --
l-1. K. 41 42 1 45 49 4 42 62 20 35 67 32 34 49 15 
I. F. 42 65 23 41 66 25 28 72 44 43 71 28 38 63 25 
E. F. ~~ 63 34 42 60 18 34 62 28 4o 63 23 30 61 31 s. G. 39 15 26 48 22 34 56 22 4o 56 16 32 51 19 
Appendix E6. (concluded) 
Unit XII Presson lA Presson 2A Ruch- Cooperativ Cossmann e 
Name 1 2 Gain 1 2 Gain 1 2 Gain 1 2 ~ain 1 2 Gai n 
(1) (32) (33) (34) (35) (36J (37) (38) (39) (40) (41) (42) (43) (44) (45) (46 ) 
G. W. 61 71 10 26 66 4o 36 72 36 10 55 45 18 62 44 P. W. 48 69 21 25 78 53 54 78 24 15 52 37 30 58 28 
G. C. 49 80 31 19 74 55 21 71 50 16 77 61 20 72 52 
B. C. 48 63 15 20 46 26 23 56 33 17 70 53 15 48 33 
J. H. 42 69 27 24 46 22 38 65 27 8 55 47 23 56 33 
L. c. 62 76 14 41 67 26 61 76 15 36 69 33 55 82 27 
A. G. 47 61 14 16 49 33 23 47 24 11 51 4o 19 54 35 
v. c. 39 67 28 15 37 22 34 50 16 8 4o 32 15 45 30 
A. C. 
-- -- -- -- -- -- -- -- -- -- -- - -- -- --E. F. 49 61 12 20 46 26 30 53 23 7 43 36 13 50 37 
J. w. "0 72 22 16 51 35 28 55 27 7 46 39 21 56 35 
E. R. 43 61 18 20 41 21 16 47 31 2 21 19 10 19 9 
L. Y. t=i5 69 14 20 47 27 23 48 25 9 46 37 12 51 39 
M. G. 52 66 14 20 38 18 23 60 37 4 28 24 14 46 32 
G. B. 51 78 27 25 49 24 44 63 19 18 59 41 36 52 16 
F. G. 39 74 35 16 35 19 17 36 19 6 30 24 10 45 35 
N. K. 46 62 16 18 47 29 22 47 25 4 53 49 4 54 50 
o. c. 42 62 20 11 36 25 17 41 24 14 31 17 4 39 35 
R. G. 
-- -- -- -- -- - -- -- -- -- -- -- -- -- --
t-1 . K. 44 70 26 12 34 22 18 4o 22 6 26 20 10 32 22 
I • F. 50 82 32 25 75 50 30 
ai 24 13 48 35 25 58 33 E. F. 38 72 34 7 71 64 19 28 7 4o 33 15 49 34 
s. G. 34 41 7 14 38 24 14 41 27 1 35 34 10 42 32 
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